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RED SEAL POWER 
FOR EVERY OIL FIELD NEED 


There is a complete line of Continental oil field engines designed 
for operation on gasoline, distillate, butane, or natural gas — as 
well as a new line of heavy-duty Diesels. These dependable Red 
Seal engines provide power for work on pipe lines, welders and 
pumps; for repairing, lighting, rigging, drilling, spudding, gen- 
erating. For these jobs, as well as for powering truck transports, 
Continental engines have proved their reliability and economy 
of operation in continuous day-after-day operation. For com- 
plete details on your application, write: 





(ontinenta/ Motors [orporation - 


SOUTHWEST BRANCH: DALLAS, TEXAS 
MAIN PLANT: MUSKEGON, MICHIGAN 





SALES and SERVICE 


NATIONAL WELDING & GRINDING CO Dallas, Texas 











STEWART & STEVENSCN SERVICES........Houston, Corpus Christi, Dallas ond McAllen, Texas 

STANDARD ENGINE & SUPPLY CO. , Texas 

CHOCTAW, INC eee Tennessee 
Branches: Jacksen, Miss.; — Rock, Ark. 

DIESEL POWER & MACHINERY C€ Ckiahoma City, Okiahome 








LAYNE-ARKANSAS COMPANY... Gaaicnases Wee cncecebeasihaseiabestaginanih . Stuttgart, Arkansas 
INDUSTRIAL EQUIPMENT COMPANY... Wichita Falls, Texas 
HIRSCH BROS. MACHINERY CO El Paso, Texas 





IVERSCN TCOL CO. — Branckes: Artesia, N. M.; Borger, Texas; Odessa, Texas; Tampa, 
Texas; Wink, Texas; Cklahcma City, Okla.; Okmulgee, Okla.; Salem, Ill. 

MIDWESTERN ENGINE & ECUIPMENT CO Telsa, Okiahoma 

WESTERN MACHINERY CO Denver, Cclorado =; 











WESTERN STATES WELDING & PRESS COQ....0............ccccceussseeseeee Albuquerque, New Mexico 
F. M. DENTCN Lubbock, Texas 
ENGINE SALES & SERVICE.................... ae Salt Lake City, Utab 
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The Course of Oil 











DRILLING COSTS 


\ preliminary study of trends in drilling costs 
in California reveals that the overall daily operating 
cost of running a drilling rig has, regardless of 
depth, approximately doubled from the year 1936 
to the year 1945. The number of actual drilling 
days, exclusive of days spent in completion work, 
has decreased almost 50 per cent. With an approxi- 
mate 100 per cent increase in daily costs, and a 50 
per cent decrease in drilling days, the actual cost 
of making hole was about the same in 1945 as it 
was in 1936. 

During this same period the number of total op- 
erating days, including completion, has decreased 
only about 35 per cent. This reduction in total days 
has not been sufficient to offset the increased operat- 
ing costs and as a result the total overall operating 
cost has increased some 25 per cent. 

Ralph W. Marshall and Robert C. Sharp, of Drill- 
ing and Exploration Company, Los Angeles, reported 
the results of this preliminary study in a paper be- 
fore the Pacific Coast District Meeting of the Produc- 
tion Division, American Petroleum Institute, in Los 
\ngeles. They point out that most of the factors con- 
tributing to the increased operating costs are largely 
beyond their control. Thus, it becomes obvious that 
the problem is that of a further reduction in the time 
spent in the various drilling operations from rigging 
up through final completion. They conclude with 
some very pertinent suggestions: That “a further 
study be made that will embrace a wider exchange 
of information on improved drilling practices; 
further cooperation between manufacturers and op- 
erators in the development and application of more 
efficient drilling equipment; a study of improved 
means of maintaining drilling tools and equipment; 
and that the results of such studies be made avail- 
able to the industry.” 

\dequate reliable information on drilling costs 
is greatly to be desired and the further study rec- 
ommended by the authors, both of whom have prac- 
tical experience in oil well drilling throughout the 
world, merits the attention of all those engaged in 
drilling operations. 


CONDENSATE FIELDS 


Condensate fields will play an increasingly impor- 
tant role in the future not only of the petroleum in- 
dustry, but also the natural gas industry. Many of 
the prolific fields yet to be found at great depths are 
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likely to be of the condensate type and as such can 
become an important factor in adding to the nation’s 
natural gas reserves. It is a factor whose importance 
should not be overlooked. 

There are already many gas cycling plants in 
operation in the United States the total daily gas 
capacity of which runs into several billion cubic feet, 
from which the yield of liquid products exceeds one 
hundred thousand barrels daily. 

Producing a condensate field also involves the ex- 
traction of condensate, and usually the operation of 
a cycling plant by means of which the residue gas 
is returned to the reservoir to maintain pressure. 
When the condensate-bearing gas is depleted the 
ultimate reservoir content is dry residue gas that 
has been returned to the reservoir by the cycling 
plant. Hence, the end product of a condensate field 
in which cycling has been in operation is a natural 
gas field. What does this mean? It means that the 
depletion of gas condensate fields will result in sub- 
stantial additions to natural gas reserves, which, 
having served a highly useful purpose in maintaining 
reservoir pressure, become available for use in in- 
dustrial markets either as a fuel or as a raw ma- 
terial for the manufacture of chemical or other 
byproducts. : 


REPORT ON U.S.S.R. 


Structures favorable for oil accumulation have 
been found on the western slope of the Urals in the 
U.S.S.R. according to information appearing in Rus- 
sian publications, and reviewed by J. G. Tolpin, in 
a news bulletin of the Universal Oil Products Com- 
pany. What is reported to be an especially promis- 
ing area was found 93 miles west of Sverdlovsk and 
about 19 miles west of the city of Krasnoufimsk, 
where drilling is expected to begin this year. 

Progress in the drilling of deep oil wells is ex- 
pected to be facilitated by the use of drilling equip- 
ment manufactured in Sverdlovsk. This drilling 
equipment, manufactured as a unit, weighs approxi- 
mately 100 tons. It is designed for a drilling depth 
of 2.5 to 3 km. (8000 to 10,000 ft.), and is powered 
by two diesel engines. Manufacture of this equip- 
ment was begun in August, 1945. The first of three 
experimental units has been sent to Ural fields, the 
other two to Bashkiriya. Manufacture of this equip- 
ment in Russia is expected to be undertaken on a 
large scale this year. 
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For 28 years, the Twin Disc Clutch Company has special- 


e ized in the manufacture of industrial clutches and hydraulic 
)- drives . . . not for a single field alone, but for every type of in- 
1, dustry. The benefits of this long, diversified experience are yours 
g today in the extensive line of Twin Disc Clutches and Hydraulic 
L- Drives. Typical examples are illustrated here. 

° Let Twin Disc Engineers study your individual problems in 
r the transmission and control of power. They are prepared to 


advise you without bias as to which type of drive—friction or 

hydraulic—best fits your operational picture. Write for addi- 

tional information today! Twin Disc CLUTCH COMPANY, Racine, 
, Wisconsin (Hydraulic Division, Rockford, Illinois). 


’ TWIN DISC POWER TAKE-OFF—Precision construction and liberal safety factors 
. insure long wear-life. 

! TWIN DISC MODEL E CLUTCH—Fully enclosed design, extreme ruggedness and ease 
of adjustment and lubrication give the Model E the widest range of application. 
TWIN DISC REDUCTION GEAR—Heavy-duty, unit design incorporates complete 
power take-off and reduction gear in a single, rigid unit. 

TWIN DISC HYDRAULIC COUPLING—Hydraulic principle permits prime mover to 
develop sufficient rpm for maximum torque regardless of load . .. prevents 
engine stalling. 

TWIN DISC HYDRAULIC TORQUE CONVERTER*—Automatic torque-speed adjust- 
ment affords sensitive load control. Converter provides high torque at low 
output shaft speeds. . . plus all other advantages of hydraulic drive. 
‘Lysholm-Smith Type. 





Hydraulic Reduction Gear 
Torque Converter 









Tractor Clutch Marine Gear 





Machine Tool 
Clutch 
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SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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By MILBURN PETTY 


WASHINGTON.—The stage is set for a lot of anti-trust 
activity involving oil this summer and fall. Of course, the fact 
that this is an election year is a mere coincidence.. 

There has been a noticeable tightening up in the Truman 
\dministration’s policy on anti-trust law enforcement. Much 
was made of President Truman’s attack on “bigness” with its 
implications that he favored “making many little companies 
out of the big ones.” But the day before, Attorney General Tom 
Clark had been even more emphatic in asking Congress for more 
money for his anti-trust division. ; 

Clark told the Senate Appropriations Committee “the evils 
which the anti-trust laws were designed to eliminate” had 
grown to “gigantic proportions” during the war. 

He said injunctions, fines, and consent decrees had proved 
inadequate to cope with the situation. The times require, he 
added, that the “seldom used” processes of divestiture, divorce- 
ment, and dissolution be resorted to wherever competition is 
threatened. He promised immediate and vigorous action in this 
direction, if granted the funds. 

Clark’s statement came while negotiations were under way 
for settlement of the Department of Justice’s anti-trust suit 
against the American Petroleum Institute and some 300 major 
oil company defendants. The question arises of whether Clark’s 
“divestiture-divorcement-dissolution” statement has any signifi- 
cance in this regard. Will the DJ insist on pipe line divorce- 
ment as part of the price for settlement of this omnibus suit? 

Dissolution of the API itself was asked in the complaint filed 
in 1940. Recently, however,.the impression had been growing 
that Clark would not insist on this point. Has he changed his 
mind? 

If the consent decree negotiations break down, it doesn’t 
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necessarily follow that the DJ will go to trial with the 1449 
complaint. More likely, the API suit would be dismissed and 
several new suits filed, which would group together many of 
the charges in the original complaint. 

For example, there might be a suit—or an investigation, {ol- 
lowed by a suit—involving crude oil pricing systems. Paragraph 
30 of the API complaint charges the defendant companies with 
conspiring to maintain uniform prices, agreeing “that each of 
them will post and follow the prices posted by a designated de. 
fendant in each of the pools and fields in which they purchase 
crude oil.” Next paragraph in the complaint alleges that this 
is part of a squeeze on independent refiners. 

Another possibility is reopening of the Elkins Act pipe line 
consent decree of 1941. This was the case in which dividends 
to pipe line shipper-owners were limited to 7 per cent annually. 

The big oil companies are missing a friend at court with 
Harold L. Ickes no longer in the Cabinet. In recent years, Ickes 
had taken their part with the DJ. Now, on the outside, Col- 
umnist Ickes is endeavoring to stir up anti-Rockefeller litiga- 
tion in some of the Standard companies. 

Policies of Ickes’ successor at the Interior Department, J. A. 
Krug, are still undisclosed. But among Krug’s chosen assistants 
and advisers are several with a “trust busting” background. 
One is Creekmore Fath who was counsel for the Senate Patents 
Committee that sought to link the New Jersey Standard with the 
German I. G. Farben industries. Another is Dr. Walton Hamil- 
ton who has worked actively on oil matters, though behind the 
scenes, since early NRA days including his function as adviser 
tc the DJ’s anti-trust division. In line for the post of solicitor 
for Interior is Maston White, a Texan, who formerly was in the 
DJ’s anti-trust division. 





@ POSTWAR COUNCIL. Independents will have a clearcut 
majority on the National Petroleum Council, the advisory group 
for Interior’s new Oil and Gas Division being set up at the 
suggestion of President Truman. Membership will be patterned 
after the late Petroleum Industry War Council, except that 
duplication of major company representation will be eliminated 
so far as possible. This will provide a dozen or more additional 
seats for independents in all branches, and for greater repre- 
sentation of gas interests. First meeting of the NPC is slated 
for late in June. Krug is expected to take that opportunity to 
state his views on oil and gas policies. 

It took nearly a month to negotiate a “green light” letter from 
the Department of Justice for the advisory council. First draft 
of the letter suggested that Interior submit to the DJ a list of 
prospective members for check to see if any had ever been 
charged with anti-trust law violations. Interior objected to 
inclusion of this paragraph, so it was deleted from the final 
draft. However, Interior agreed to submit informally the names 
of prospective members. This was done. Attorney General 
Clark returned the list with annotations showing which ones 
had been in the Madison oil trial and other cases. But this is 
not expected to stand in the way of their being appointed to the 
council. 

@ PUBLIC LANDS. There is a good chance that the 
O’Mahoney Bill liberalizing oil and gas leasing laws will be 
enacted by Congress this session. It provides for a flat 121% per 
cent royalty on public lands outside of producing areas, a 
15,360-acre limitation on one-state holdings of a single operator 
and a 100,000-acre limit on holdings for prospecting. 

@ CO-OPS. It’s a touch and go whether the Ways and Means 
Committee will get around to holding hearings this summer on 
taxation of co-operatives and other tax-exempt organizations. 
Opposition to such a hearing is coming not from the co-ops, 
but from church organizations that fear that income-producing 
church properties might be taxed. (If anything more were 
needed to make this hearing a political hot potato, that cinches 
it.) Co-ops say they will welcome a fact-finding hearing on all 
tax-exemptions and allowances. During the O’Mahoney oil com- 
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mittee hearings, one co-op representative replied to industry 
attacks by charging that the oil and gas depletion allowance 
was depriving the government of many millions more than any- 
thing lost through co-op tax exemptions. 

@ STRIPPER WELLS. An eleventh hour effort is being made 
to continue the wartime stripper well subsidy beyond June 30, 
or until oil price controls are removed or suspended. Mean- 
while, several groups have started the ball rolling for a perma- 
nent price differential to prevent well abandonment and loss of 
reserves. This will probably require legislation. A secondary 
recovery committee, to work with the Bureau of Mines, has 
been set up. It will meet in Washington soon to elect officers 
and lay plans. 

@ CARBON BLACK. Operators of carbon black plants recog- 
nize that they will have to compete with the pipe lines for gas 
in most areas. Indeed, they came into OPA and ask that price 
control regulations be amended to put carbon black plants on 
the same basis as the pipe lines in buying gas. Of course, they 
want to be allowed to charge higher prices for their carbon 
black, now going to government-owned Rubber Reserve. OPA 
will probably comply with their request. With higher prices 
assured, enabling them to contract for a long-term gas supply. 
operators probably will now bid for purchase of the govern. 
ment-owned carbon black plants in Texas. 

@ CANOL. Army’s products pipe line between Whitehorse 
and Fort Nelson and Fairbanks, Alaska, is likely to be declared 
surplus soon and advertised for sale. Crude oil line from Nor- 
man Wells and the Whitehorse refinery have already gone on 
the surplus list. Thus, the final chapter is near for the Army’s 
$140,000,000 oil venture in the Far North. 

@ POSTSCRIPTS. General details on the “flying doodlebug™ 
just released coincide with information published on this page 
last October; technical details are due July 1. . . . Watch for 
“dark horse” proposals for oil use of the Big Inch pipe lines 
when bids are opened July 31... . Plans are being pushed 
again for a worldwide conference on conservation of oil and gas. 
forest products, and other natural resources .. . . Bureau of 
Mines may issue a 10-year forecast on oil demand. . . . 
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SUPPLY AND DEMAND BALANCED. Figures for the first 
5 months of this year leave no further doubt concerning the 
tability of the oil industry. With drilling operations at 100, 
rude production at 101, and refining operations at 100, the 
need for price control in the oil industry has definitely ended. 
A notable fact is that the industry has reached this remark- 
able state of equilibrium in the face of the greatest peace- 
time demand in its history. 
DEMAND NEAR WAR LEVEL. Crude oil demand in May 
was 5,102,000 bbl. daily, which was within 28,000 bbl. of the 
high war level attained a year ago. This rate of demand is 
far ahead of the combined expectations of the industry's 
eading economists. Factors contributing chiefly to this 
inprecedented demand are numerous non-recurring re- 
juirements such as the building up of depleted inventories, 
ntinued heavy fuel consumption by the Navy and the 
yreatest travel spree ever indulged in by motorists, in cars 
that have outlived their normal usefulness. 
DRILLING TOPS LAST YEAR. Well completions in the first 
5 months were about 8 per cent above last year. Develop- 
ment drilling is up 10 per cent while wildcats are about 2 per 
ent under last year. Cumulative well completions were | |.,- 
274, whereas the normal expectancy was about | 1,325. This 
an outstanding record in view of unfavorable economic 
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conditions under which the industry has had to pay more for 
everything it uses, including labor, while prices for crude 
oil have only increased 10 cents per barrel. The results prove, 
however, that present prices offer but little incentive to crill 
wildcat wells. 

STOCK BUILD-UP. The oil industry's stock position is grad- 
ually being improved. Crude oil stocks are at about the same 
level as a year ago, but the refined stock picture shows con- 
siderable improvement. Stocks of all refined oils are about 
5 per cent aoove last year} while gasoline stocks have in- 
creased |4 per cent and fuel oil stocks are now I per cent 
above a year ago. In consideration of the unusually large 
demand being experienced this year, stocks of crude oil and 
all refined products at the end of May were still about 6 per 
cent below normal needs. 

PRICE DISPARITY. The index of all wholesale commodities 
continues to increase but the price of crude oil still wallows 
in the trough in which it was left by OPA. The index of all 
commodities as of May |1, was 110.1, based upon the 1926 
level. Since the price of crude oil in 1926 averaged $1.88 per 
barrel, the price that would be equivalent to all commodi- 
ties, ‘on the basis of Bureau of Labor statistics, should now 
be $2.07 per barrel, instead of $1.33. The index number for 
crude oil is 64, against 110 for all commodities. 





Comparative Statistics, May, 1946 


All figures are computed on a Bureau of Mines’ Basis* 





May | April | May §Thisyear|Last year| Per cent 
| 1946(p) | 1946(p) | 1945 | todate | to date | change 





3,570, 3,310, 4,280, 3,570, 4,280) —17 


2,423} 2,211| 2,325! 11,274 10,432! + 8 


Wells drilling 


Total wells drilled 

Development wells | 2,082! 1,904 1,976, 9,685) 8,804! +10 

Oil 1,272) 1,189 1,217, 6,019; 5,417) +11 
208 








Gas 212) 196 | | = 1025) «= 9591 + 7 - 7 Basic crude prices Sek ok 
Dry | 598 519 551; 2,641 2,428; +9 U.S. average. . .$1.33 | Louisiana. . $1.32 | Oklahoma-Kansas (36 gr.).... .$1.37 
Per cent dry | 28.7 27.3 28.¢ 97.3 27.61 —0.3| Texas... . 1.31} Arkansas....... 1.13] Texas Gulf Coast (36 gr.)..... 1.50 

California...... 1.17 | New Mexico.... 1.10] East Texas.................. 1.85 

Wildcat wells 341 307 349 1,589, 1,628) 2 klahoma .. 1.29] Mississippi..... 1.20 | West Texas (36 gr.)..... ia 
Oil | 51 57| 49 242) 237; +2 Kansas .... 1.30 | Illinois... . 1.47] Calif. Signal Hill (26 gr.)...... 1.21 
Gas 9 10, 11) 44) §3| —17 Other states.... 1.99 | Pennsylvania Bradford... .... 3.10 
Dry ; | 281 240) 289 1,303 1,338} — 3 an _ 

Per cent dry | 82.4) 78.2) 82.8) 82.0; 82.2) —0.2 Drilling and Production Statistics by States 

Crude production. -| 146,850, 139,730! 150,985] 698,977) 724,192) — 3 | May | Apr. | May |This year| Last year| Per cent 

Daily average .....| 4,737) 4,658! 4,870; 4,629! 4,796) oe ee ee ee | _1946 | 1946 | 1945 | to date | to date | change 
; | | Total wells drilled. . 2,423; 2,211; 2,325) 11,274; 10,432! + 8 

Crude demand 158,150 143,730, 159,036) 730,840. 748,625 2 — ——|—Fi9\_ 649'—S807| 3.277 5) 875; +14 

Daily average | 5102) 4,791) 5,130) 4,840) 4,058 California. ..000. 0.0.2...) M47) ABZ, 19,746) 968) —23 

eo — | 997 ‘ | . 997 10n| 95 oma. | 185 168 220 948 954; —1 
SS. —— ee ee eee ee | ee... | 169 138,—s«152)s 794) = BS) +24 
— 5 Louisiana cietl 128 94 86 539 424| +27 
_ , | , = pen — bas ar Arkansas. ... . } 12 17 24 69 64, +8 

Natural gasoline production. 10,300 9,650) 9,707; 47,793' 46,844, + 2 7 A ; | 
Sale ancien | 332, "399 313, 316 310 New Mexico... 24 23 29 153 190) —19 

| | oe. ; : 19 18) 33 | 98 140) —30 

Motor fuel production ...| 63,860; 60,950, 69,766) 304,128, 333,656, — 9 cng : 175 202) 154) 863 | 639| +35 

Daily Ha i | "2060! 2.032) 2251 2'014 2.210 Other states nia sees __ 845 745 828| 3,787 3,540) + 7 
| Wildcats drilled . . 341 307 349 1,589) 1,628) —2 

Gasoline yield, per cent 37.2 37.0, 40.3 37.6 40.6. —3.0] Texas...... eae 157 116 121! 621. 660; — 6 
} | California . a 14 ~ 16 15 94 88) 7 

Motor fuel demand 67,670, 65,450, 72,477; 302,634) 330,543, — 8 aie. ve Stans 26 28 58, 174 180) = 3 
Daily average eae 2,183 2,182| . 2,338 2,004, 2,189 Kansas... . Fa eae 23 24 39 112 147| —24 

| | | Louisi ee 7 ; 7 30 13 99 66) 50 

Motor fuel stocks | 93,340, 97,150) 82,024) 93,340 82,024) +14 | Arkansas... oe 5 A 7 13 30} 238 

Days supply | 43, 45) é 43 35 New Mexico...............| 5 5 45 ~ 26 30; —13 
| | Mississippi................| 2 2 5 26 52) —50 

Fuel oil production | 63,660) 61,560; 63,510, 309,448, 302,844, + 2 Illinois ” i re: 32 37 95 160 118! +36 
Daily average | 2,054) 2,052) 2,049) = 2,049, 2,006 Other states. ... 60 49° 62 264 267; —1 

Fuel oil demand 61,810) 65,850 68,868) 342,154 355,606 — 4 | Daily crude production. 4,737)__ 4,658 4,870)" 4,629) "4,796 — 3 
Daily average | 1,994 2,195 2,222! 2,266 2,355 Texas.... scorers 2,126 2,029 2,176 2,028 2,165, — 6 

| California.......... : 865+ 873 942 856. 911) —6 

Fuel oil stocks 71,025, 63,575 63,844 71,025 63,844 +11 Oklahoma... . Srataatetl 369 370 383 375 371, +1 
Days supply 36! 29 29 36 29 Ee ne 261 260 268 255 268 — 5 
; Louisiana......... : 381 375 359 376 354. + 6 

Refinery still runs 149,200, 140,400, 152,295, 703,162) 721,754, — 3 Arkansas... .... peer 74 7 80 76) 80} —5 
Daily average | 4,813 4,680, 4,913, 4,657! 4,780 New Mexico. 96 96 104 97 104 — 7 

: | | Mississippi. . . 63 56 51 57| 50, +14 

All refined stocks 230,111) 235,875) 218,564) 230,111; 218,564) + 5 Illinois. .. . . 202 294 209 207 207 0 

Days supply 45 44 39) 45 39 Other states. . 300 318 298/302} 286) + 6_ 





Economic Position of U. S. Petroleum Industry 
Five Months Ending May 31, 1946 











| 

| Normal | Actual | meee 
Drilling*** (wells completed)............. 11,325 | 11,274 100 
Production (daily crude output). . sien 4,602 | 4,629 101 
Refining (daily still runs)....... eee 4,655 | 4,657 | 100 
Stocks (crude and refined) ; 484,390 | 457,211 | 94 
Price of crude (per bbl.)...... ape eS $2.07 | $1.33 64 





_ Crude Prices by States for May, 1946§ 





















































Unless otherwise stated all figures represent thousands of barrels. 
(p) Preliminary. 





§Prices set by OPA. Prices do not include subsidies. 
**®Does not include input wells. . 
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@ 1200-MILE PIPELINE TO WEST COAST AUTHOR- 
IZED. The Federal Power Commission has authorized the 
El Paso Natural Gas Company, Southern California Gas Com- 
pany, and Southern Counties Gas Company to construct and 
operate facilities from Texas and New Mexico gas areas to 
markets in the Los Angeles area. 


Total length of the line will be about 1200 miles. Facilities 
authorized for construction by El Paso Natural are 737 miles 
of 26-in. line from Eunice, Lea County, New Mexico, to the Cali- 
fornia-Arizona state line near Blythe, California; a 251-mile 
extension of the 24-in. transmission line from Dumas, Texas, 
to Eunice; compressor stations with an aggregate in the final 
stage of 129,800 hp.; five connecting lateral lines in the Permian 
Basin in New Mexico and Texas; three gas purification and 
dehydration plants, and auxiliary facilities. 


Southern California Gas Company and Southern Counties 
Gas Company will construct during the first year 214 miles of 
30-in. connecting pipe line extending from the Arizona-Califor- 
nia border to Santa Fe Springs, California, a number of lateral 
lines, and appurtenant facilities. This 30-in. pipe line, the larg- 
est diameter gas pipe authorized to date, is designed for 52,000,- 
000 cu. ft. a day of line-pack storage in addition to the rated 
delivery capacity of 305,000,000 cu. ft. a day. A 10,000-hp. com- 
pressor station near Blythe is planned for the final stage of con- 
struction. 


This integrated pipe line system is planned for three progres- 
sive stages of construction and operation, with gas deliveries by 
El Paso Natural to the California companies at the California- 
\rizona border scheduled to begin by June, 1947, and to con- 
tinue for 30 years. The maximum contracted volumes to be deliv- 
ered by El Paso Natural are 125,000,000 cu. ft. a day for the first 
year, 175,000,000 cu. ft. a day for the second, third, and fourth 
years, and 305,000,000 cu. ft. a day for the fifth and succeeding 
years. The final stage of construction and operation is condi- 
tioned upon an election by the California companies prior to 
September 1, 1949. 


@ GERMAN TECHNOLOGICAL REPORTS EXAMINED BY 
U. S. SCIENTISTS. At the present time, in technical institu- 
tions all over the United States, meticulous examination is being 
made of a great collection of microfilm, relating to research and 
development in the German petroleum and chemical industries. 
This microfilm was prepared at the instigation of the Technical 
Oil Mission to Germany, and is now being distributed by the 
United States Government for scientific interpretation, with a 
view to determining insofar as possible to what extent Germany 
advanced in the technical industries during the war. In the war 
years, and, indeed, for some years prior, all development in the 
Hitler dominated Rhineland was carried on with great secrecy, 
and on the outside little was known of the progress that was 
being made. There was ample evidence, however, in the fre- 
quent displays of military might, that some gigantic program 
was in prospect. Following later demonstration of the military 
machine, it seemed reasonable to assume that Germany, always 
well forward in the industrial application of the sciences, would 
be no less progressive in this time of national stress. 


It is interesting, in view of these facts, to learn the reactions 
of some of the examiners to the tangle of material that is pre- 
sented. The microfilm consists largely of copies of correspond- 
ence, laboratory reports, graphs, charts, and other documents, 
such as might be found in the files of one of our own research 
laboratories. Special interpreters, familiar with petroleum tech- 
nology and the German language, have been gathered together 
io complete the task in one western organization that has ap- 
proximately 130 microfilm reels to look over. They simply 
project the frames on a suitable device. read them over care- 
fully, or examine them, and when they seem sufficiently im- 
portant, dictate some descriptive matter into a recording ma- 
chine. Anything that appears particularly significant is en- 
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larged and retained for more leisurely examination and dis. 
cussion. 


According to one of the specialists engaged in this project, 
it has been found that the rate of German accomplishment, both 
in pure science and in technology, began to drift behind that 
of the United States in 1936, and has never quite caught up. 
There are instances, particularly in organic synthesis and aero. 
dynamics, where some individual researcher has forged ahead 
of his own national contemporaries, and even those in his field 
in other countries. In general, it looks as though the stimulus 
of war carried the United States into a distinct technological 
lead, and the ultimate result of the fracas perhaps helps to 
bear this out. With the usual caution of the scientist, however, 
the propounder of this conclusion points out that it is based 
on the very few reels that he was privileged to examine, and 
may not be in agreement with the results of the total examina- 
tion. 


Another scientist involved in this search of the German 
record, draws attention to the fact that the German economic 
situation bears little resemblance to our own, and hence excites 
researches in entirely different directions. Thus, they appear 
to have been much concerned with the synthesis of soaps, edible 
oils, fuels, and other items that we, in our economy, derive 
plentifully by much simpler methods. Because of the disparity 
in our national situations, however, it is difficult to make com- 
parisons, and in any case, whether or not we excelled the Ger- 
mans in this or that phase of technological development is now 
of little consequence. The important thing is that we benefit our 
national economy by proper application of the data that can be 
utilized. 


It is also pertinent that the technological gap created by the 
war be filled in as completely as possible, for the history of sci- 
entific progress is as valuable from a cultural standpoint as are 
the facts that are discovered from commercial and academic 
considerations. In addition, science knows no national limita- 
tions, and before the Hitler machine grew to its most destruc- 
tive peak, there had been a close relationship between German 
and American scientists. Literature was exchanged between the 
various national scientific organizations. Proceedings of every 
technical group were available to every other. In general, there 
existed in peace times, a sort of sympathetic relationship that 
could not have been interrupted so drastically by anything short 
of war. That relationship will be resumed, and in the meantime. 
such discrepancies as have been noted between the discoveries 
and advances of the two countries will be dissipated by the in- 
telligent survey that is now under way. 


@ OPA ALLOWS PRICE INCREASE ON CERTAIN OIL 
FIELD EQUIPMENT. Manufacturers of certain oil field equip- 
ment have been authorized to raise maximum prices that have 
been fixed at October 1, 194], or March 31, 1942, “freeze” date 
price levels 10 per cent, the Office of Price Administration has 
announced. 


The 10 per cent interim increase applies to drilling and pro- 
ducing machinery, equipment, and parts. Drill pipe, casing. 
engines, and tanks are not covered by the increase; however, the 
increase applies also to water drilling machines and equipment. 


Resellers, such as oil field supply houses, will be permitted 
to increase their maximum prices the same percentage amount 
as their net invoiced cost has been increased as a result of thi- 
action. 


This increase, effective May 31, is necessary to relieve mais 
manufacturers from hardship resulting from increased mat:- 
rials and wage costs since 1941, it is announced. It is based on 
a study of recent individual company applications for increast- 
in maximum prices to cover higher manufacturing costs an‘ 
will provide only the minimum amount required to relieve hard 
ship. A further study to determine the need of another adjus' 
ment may be needed later after additional data and figures hav: 
been obtained, the agency said. 
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Used to observe color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I,.— 
A.S.M.E. requirements. 


The “Transparent” is 
one of the complete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 
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mason Oil Field scTIVITIES 


@ LOUISIANA. Michael T. Halbouty, consulting geologist 
and petroleum engineer of Houston, Texas, has opened a new 
pool in Red River Parish with his Willie Savill No. 1, 
‘6-11n-10w. The well was completed for a flow of 45 bbl. daily 
from the Nacatoch sand of the upper Cretaceous age at a total 
depth of 1260 ft. 


@ TEXAS. A new gas pool in the Fairbanks area of Harris 
County has been opened by Dick Schwab and Jack Frazier No. 
| Caldwell, two miles south of the Fairbanks pool. The well 
flowed dry gas from perforations at 8302-20 ft. 

Hickok and Reynolds No. 1-B Morris estate, NWC of 167-ET, 
midway between the Cook and Bluff Creek pools, has given 
Shackleford County a new shallow pool. The well pumped 25 
bbl. in 16 hr. from Bluff Creek sand at 1470 ft. 

Testing continues at Cities Service No. 1 Mulkey, 163-44 
HT&C, two miles south of Truscott, in an attempt to open Knox 
County’s first oil pool. From perforations at 6224-27 ft., the well 
showed 2 bbl. of oil and mud an hr. Gas production is estimated 
at 15,000 cu. ft. daily. 

Young County has a new gas discovery at Walter Gant et al. 
No. 1 Davidson, five miles southeast of Graham. It gauged 
24,000,000 cu. ft. daily from 4110-40 ft. The well reached the 
Marble Falls formation at 4077 ft. 

\ prospective Devonian strike for Ector County is J. W. 
\lurchisons No. 1 Fraser, 7-45-1s-T&P. south of the TXL field. 
From 8563 ft. the well flowed 20 bbl. of fluid an hr., 11 per cent 
water. 

\ Caddo lime pool has been opened in Stephens County with 
red Mannings No. 1 O'Conner. The well was completed as a 
20,000,000 cu. ft. gas producer last December. Since then it has 
been deepened and picked up the oil pay at 3396 ft. It flowed 40 
bbl. an hr. through choke. 

There are indications of a new shallow oil pool for eastern 
Cooke County at J. R. and Adam Seitz No. 1 Glen Davis, five 
miles east of Gainesville. There was a recovery of 493 ft. of oil 
and 22 ft. of oil-cut drilling mud on a drillstem test from 2360-8 
ft. The well showed oil from 2368-70 ft., sandy shale showing oil 
from 2370-85 ft., and sand showing oil from 2754-62 ft. 


@ CALIFORNIA. An important wildcat natural gas strike in 
Solano County, California, north of Suisun Bay and about mid- 
way between the town of Fairfield and the Rio Vista gas field, 
has been confirmed by Standard Oil Company of California. 
lhe well has been completed at 2350 ft., flowing at the rate 
of 4.177.000 cu. ft. daily. 


@ WYOMING. The first deep basin discovery in the Rocky 
\fountain region. the 12,894-ft. Church Buttes well, may usher 
in a new era in Wyoming oil development, according to oil men. 
lhe well is jointly owned by the Mountain Fuel Supply Com- 
pany and the Union Pacific Railroad. On preliminary tests the 
well produced 250 bbl. of 42-46 gravity condensate a day, with 
10 to 12 million cu. ft. of gas. 


@ KANSAS. The state has its 13th new pool for the year at 
W. Kk. Page’s No. 1 Hagg, NW SW SE, 32-14-2w. The well made 
91 bbl. a day on pump test of the Viola lime. It was drilled to a 
total depth of 3252 ft. 


Prospects are bright in Rooks County for a new Arbuckle 
lime pool. Don T. Ingling’s No. 1 Amos, NW NW SW, 22-9-18w, 
five miles southwest of the Dopita pool, and six miles northeast 

f the Vehs area. The Arbuckle was topped at 3599 ft. There 
was good porosity and saturation to 3615 ft., total depth. 


Cities Service Oil Company’s No. 1 Kipp in Stafford County.’ 


NEC, 23-25-14w, has opened a new oil pool. The well is a Kansas 
City lime producer and has been assigned a state potential of 
1260 bbl. daily. The well was drilled to a total depth of 3961 ft. 

\bandoned as a dry hole a year ago, J. M. Huber Corpora- 
tion's No. 1 Sinclair, two miles southeast of Canton, has opened 
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a new oil and gas pool. Oil and gas were found at 2890 ft. and 
the well was reported making several million feet of gas a day 
and spraying oil. ; 

A new Barton County field has been opened by Crown Qj| 
Company’s No. 1 Schultz in NEC, 8-19-15w, three-quarter mile 
west of the Merten pool. It was drilled to a total depth of 3584 
ft.. and reached the Reagan (basal) sand at 3575 ft., where it 
flowed 100 bbl. of oil in a 6-hr. test. 


Bridgeport Oil Company's No. 1 Stoops “A”, SEC SW. 
7-29-12, four and one-half miles southwest of the Chitwood pool 
in Pratt County, has opened a new oil pool. The well was aban. 
doned by Shell Oil Company at 4731 ft. total depth in Arbuckle 
lime. Bridgeport reports the well flowed 62 bbl. of oil in an 
8-hr. test after treatment with 1000 gal. of acid at 4452 ft. in the 
Viola, penetrated at 4444 ft. 


@ OHIO. A new oil pool in Monrve County, extreme south- 
eastern Ohio, just across the line from West Virginia, appar- 
ently has been opened by A. G. Talbot of Chicago, president of 
Petroleum Exchange Corporation. The first test well has a hole 
nearly full of oil from the Keener sand at 1450 ft. It is thought 
the lower Berea sand also will prove productive. 


@ VENEZUELA. The Phillips Petroleum Company has re- 
ported that the wildcat being drilled by Phillips Venezuela Oil 
Company is certain to open a new field in eastern Venezuela. 
The well logged 375 ft. of oil and gas-bearing sands. 


@ EGYPT. The Anglo-Egyptian Oil Field, Ltd., well on Sinai 
Peninsula about 40 miles south of Suez produced approximately 
270 bbl. of 20-gravity oil daily on a production test, according 
to reports reaching Asiatic Petroleum Corporation, New York, 
from London. An original report on the well showed oil had 
been found at 2700 ft. Since then the well has been drilled to 
3157 ft. and then plugged back to 2925 ft. The production test 
was made from 2680 to 2925 ft. 


@ OKLAHOMA. Mid-Continent Petroleum Corporation is ex- 
pecting to open a new field south of the old Olympic pool in 
Hughes County at its Rogers No. 1, NE SE SW, 26-9n-8e. The 


well, an estimated 200-bbl. producer, was drilled to the second - 


Wilcox sand at 4450-56 ft., then plugged back to 3400 ft.. and 
pipe was set at 3255 ft. in the Gilcrease sand. 


Fred Morgan and others No. 1 Cash. NE SE SW, 6-14-4e. 
appears to be a new discovery for Lincoln County. A well- 
saturated Red Fork sand was found at 4309 ft. Several higher 
horizons also appeared promising as oil producers. 


The Anadarko Basin has indications of a new oil pool at 
George P. Livermore, Inc., No. 1 Giles Ranch, C NW NW. 
35-8n-5w, southwest of Blanchard. in northeastern Grady 
County. The well had the Bois d’ Arc of the Hunton lime at 
10,816 ft. and at 10,821 ft. reported slight showings of oil. 


C. P. Quinlin’s No. 1 Martin, SE SE SE, 25-19n-16e, south- 
west of Inola, in southwestern Rogers County, promises to open 
a shallow oil pool in the West Inola pool. The well showed for 
both gas and oil at about 420-40 ft. 


Kingfisher County may have a new oil field at J. A. King and 
associates No. 1 Lankhard, NE NE SE, 34-17n-63, northeast of 
the city of Kingfisher. The wildcat, drilled to 8334 ft. and 
abandoned several years ago, has been redrilled to 7717 ft. On 
a test from the Misener-Hunton zone at 7552-75 ft. the well 
showed a little oil and gas. After acidizing the hole filled 
with 2000 ft. of fluid. virtually all oil. 

A new oil field has been opened by J. F. Smith and Conti- 
nental Oil Company’s No. 1 Klinglesmith, SW SW SE, 23-8n-2e. 
three and one-half miles west of Macomb and four miles from 
production in Pottawatomie County. The well tested 232 bbl. of 
oil in 16 hr., through tubing and later did 103 bbl. in 24 hr. 
through tubing choke. Production is from the Second Wilcox. 
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Dowell Mud Acid treatmen increase oil production by 
opening clogged perforations Xnd screens—and by re- 
moving pore blocking materials kom the critical zone 
close to the well bore. Mud Acid disSlves fifty times as 
much drilling mud or clay as ordinary we treating acids. 
The chemicals used by Dowell treating @xgineers will 
disintegrate or dissolve practically all the Deagtonitic 
types of clay used in drilling mud, as well as Many 
clay-like materials present in the producing formations 


Gulf Coast Example: 





DOWELL INCORPORATED 6 
Subsidiary of The Dow Chemical Company 


EXPERT WELL SERVICE 


Mud Acid in your well 
means more oil to ship! 


Well completed in 1933 on flank of salt dome with 
Frio sand pay from 4461 to 4491. Original 150 barrels 
per day declined after work over in 1934... 
practically abandoned for years. A complete Mud 
Acid treatment restored flow to 150 barrels per day. 


TULSA 3, OKLAHOMA 














WHEN AND WHERE YOU WANT :T 





Newly completed wells have been improved—and older 
wells have been restored to profitable operation—through 
Mud Acid treatments carefully planned and supervised 
by competent Dowell engineers. 


Call the nearest Dowell office for information about Mud 
Acid Service, Selective Acidizing Service, Plastic Service, 
Water Locating Service, Industrial Scale Removal 
Service. Also supplied by Dowell: Jelflake and Jelfoam, 
Paraffin Solvents and Inhibited Hydrochloric Acid. 
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@ MODERNIZE REFINERY WHARFING FACILITIES. The 
Civilian Production Administration has approved plans by 
Standard Oil Company of California to modernize its Richmond 
refinery wharfing facilities. Estimated cost of the project is 
$4,370,000. Included in the plans are a truck causeway, enlarge- 
ment of the pier to increase docking space from the present 
three deep-water berths to five, and reconstruction of the repair 
dock, office building, machine shop, and warehouse. The mile- 
long causeway will provide two wide truck lanes. The loading 
section will be lengthened from its present 1516 ft. to 2466 ft. 
There will be four deep-water berths for bulk loading on the 
outer face and one on the inner face, as well as space for six 
barges. New lighting arrangements will facilitate night opera- 
tions. Contract for the causeway has been awarded to Swiner- 
ton and Walberg Company and Ben C. Gerwick. 


@ CONSOLIDATE OPERATIONS.’ Standard Oil Company 
(Indiana) will close its refineries at Neodesha, Kansas, and 
Greybull, Wyoming, and consolidate its operations with those 
of other Standard refineries because of wartime technological 
developments in petroleum refining. The refinery at Neodesha 
will close in two and one-half years and the one at Greybull 
in about two years. The company explained that the installa- 
tion of catalytic cracking equipment during the war has devel- 
oped a competitive situation that would require equipment to 
be installed at these two refineries as well as at other Standard 
refineries not far from each of the two. Construction of catalytic 
crackers and related equipment has been decided upon for the 
Sugar Creek, Missouri, refinery, near Kansas City, and the 
Casper, Wyoming, refinery. 


@ REFINERY MAY SHUT DOWN. The Wilcox Oil Company 
refinery at Bristow, Oklahoma, may shut down because of lack 
of crude oil. Wilcox officials said. The plant will be forced to 
shut down immediately unless additional supplies of crude 
can be obtained, it was stated. 


@ 100-OCTANE PLANT SOLD. Utah Oil Refining Company 
lias purchased a 100-octane aviation gasoline plant at Sait Lake 
City from the War Assets Administration for $4,148,300. The 
plant is the first of its type to be purchased. The company was 
wartime lessee of the plant. Utah Oil Refining is purchasing 
for continued use the fluid catalytic cracking unit, together with 
the attendant auxiliaries and tankage. The plant is situated on a 
27-acre site adjacent to the company’s prewar installation. 

\s the postwar demand for aviation gasoline cannot approxi- 
inate the wartime requirements. most of the 100-octane plants 
will be converted to the production of automotive gasoline. 
WAA still has 13 similar plants available for sale or lease, to- 
cether with 10 other plants having various modern refining 
units, and three toluene extraction plants. 


@ STRIKE CLOSES REFINERY. Pure Oil Company's Toledv 
refinery has been shut down following a strike and establish- 
ment of a picket line. This refinery. which has a crude oil ca- 
pacity of 30,000 bbl. daily and cracking capacity of 60,000 bbl.. 
was one of those involved in the wave of strikes called by the 
C.1.0. union last fall, and only recently was returned to private 
ownership after Navy operation. 

Pure Oil is planning to add a petroleum coking unit to its 
loledo refinery. The unit will be built in the refinery area near 
DuPont Road and is designed to provide lighter petroleum frac- 
tions, such as gasoline, naphtha. furnace oil, and gas oil, while 
reducing heavy fuel oil to coke. Construction schedules call for 
the completion of the project this year, but will depend iargely 
on the availability of materials. 


@ BOGOTA PLANT. The Colombian government is planning 
a refinery at Bogota. Recently the government signed a contract 
with David Feldman, independent oil operator of Dallas, Texas, 
providing for joint exploitation of crude oil the government 
receives as royalties from private companies. The royalty oil of 
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which the government now gets about 3,000,000 bbl. annually, 
will in the future be refined in Colombia. Terms of the contract 
provide for construction of several large refineries, the first of 
which will be in Bogota. 


@ REFINERY IN OPERATION. United Gas Pipe Line (om. 
pany’s new gasoline plant at Carthage, Texas, is now in opera- 
tion. The plant will process 150,000,000 cu. ft. of natural gas 
daily (100,000,000 cu. ft. completely and 50,000,000 cu. ft. par- 
tially) and will be an important step in the conservation of the 
valuable constituents of the raw production from the Carthage 
gas condensate. 


@ REFINE RIVER-HAULED CRUDE. The Northwe stern Re. 
fining Company’s St. Paul Park, Minnesota, refinery is now 
refining river-hauled crude oil. The crude oil is produced in the 
Rocky Mountain area of Wyoming and Montana and trans. 
ported by Stanolind Pipe Line company through Kansas City 
and on to St. Louis where it is loaded in barges for shipment 
to St. Paul Park. The Northwestern Refining Company con- 
structed the first oil refinery in Minnesota in 1939 and has ex- 
panded its capacity 300 per cent since that time. Under the pres. 
ent expansion program, plant capacity is being increased to 
5000 bbl. a day, and the company is erecting nine large field 
storage tanks, two of which have a capacity of over 80,000 bbl. 


@ HOUSTON REFINERY FIRE. The Houston Refinery Com- 
pany, Houston, Texas, suffered severe damages from an explo- 
sion that occurred in the master boiler. A fire, lasting about an 
hour, followed the explosion. The plant was a one-story building 
with about three rooms, covering half a block. It was a mass of 
twisted, scorched wreckage after the blast and fire. 


@ CHILEAN REFINERY. The Chilean government is plan- 
ning a 10,000-bbl. plant, to be built near Valparaiso, to handle 
the output of its one producing well, which is rated at 8000 bbl. 
of oil a day. George P. Livermore, Inc., who drilled the discov- 
ery well, has started a second well and has contracts for three 
more. If these wells do aot yield enough oil to operate the plant. 
the supply will be supplemented with crude from Peru or the 
Middle East, it was stated. 


@ LAST GOVERNMENT-HELD REFINERY RETURNED. 
Gulf Oil Corporation’s Toledo refinery has been released by the 


government and returned to company control. The plant was _ 


seized by the Navy last October. It is the last government-held 
refinery to be returned. 


@ EAST COAST REFINERY TO BE BUILT. The Texa- 
Company has acquired a 1368-acre site on the Delaware Rive 
upposite the Philadelphia Navy Yard on which it will build it- 
first major east coast refinery. The first unit of the new plan! 
may be in operation some time during 1948. The refinery, ac- 
cording to W. S. S. Rodgers, board chairman, will be an ultra- 
modern plant incorporating the benefits of wartime petroleum 
research and technological advances in refining. In the first 
phase of its operations, it will process motor fuels, diesel fuels. 
and furnace and industrial fuel oils. The new refinery, Rodger- 
pointed out, will be strategically located to receive both foreign: 
and domestic crude oil. 


@ EXPAND REFINERY. Cities Service Oil Company plans 
n $18,000.000 expansion of its East Chicago, Indiana, refinerv. 
The new facilities will increase the capacity of the refinery to 
35,000 bbl. a day. New equipment included in the expansion 
program will be the latest type of fluid catalytic cracking unit. 
a feed preparation unit, a polymerization plant, gas recovery 
equipment. additional tankage for both crude oil and finished 
products, increased steam generating capacity, and enlarged 
laboratory and pump house. The entire job from design to con- 
struction will be under the supervision of the M. W. Kellogg 
Company and is scheduled for completion in the spring of 1918. 
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FLUID TRANSPORT OF CATALYST AND DIRECT TRANSFER OF HEAT | 
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d e Fluid transport of catalyst ...a proven engineering 
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\- Permits control of rate of flow of solid catalyst as a fluid. 
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: Provides greater flexibility through ability to vary 
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rate of circulation. 


. Results in minimum maintenance costs of catalyst 
: circulation system. 
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e Direct transfer of heat... heating of charge 
by direct contact with hot regenerated catalvst. 








Maximum utilization of heat liberated 


————E——————— 
Reese 0 


in burning coke from catalyst. 


Elimination of special equipment for 
heating charge to reaction temperature. 


Reduction in direct fuel costs. 
These principles result in simplification 
of design, lower initial cost, reduced 


operating and maintenance expense, 


and improved efficiency. 


We shall be glad to discuss the application of the UOP 


Improved Catalytic Cracking Unit to your specific needs, 


UNIVERSAL OIL PRODUCTS COMPANY 


310 S. MICHIGAN AVENUE CHICAGO 4, ILLINOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 
UNIVERSAL SERVICE PROTECTS YOUR REFINERY 
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MAIOR Pipe Line ACTIVITIES 





@ NEW 16-IN. LINE FOR WEST TEXAS BASIN. The Texas- 
New Mexico Pipe Line Company has announced plans jor con- 
struction of a 16-in. line to cost $12,000,000 from Crane County 
to Houston. The line will parallel the company’s present 12-in. 
trunk carrier and it will provide the West Texas Permian 
sasin area with another outlet. The new line will have a capacity 
of 80,000 bbl. a day. It is understood the 12-in. carrier will be 
converted to carry sweet crude and the new line will transport 
sour crude. Completion of the project is not contemplated until 
the last quarter of 1947. 


@ AUTHORIZATION GRANTED. FPC has granted authority 
to Natural Gas Pipeline Company of America and Texoma 
Natural Gas Company to construct facilities to increase the 
former's sales capacity by 85,000,000 cu. ft. a day, and for Nat- 
iral Gas Pipeline to sell and deliver natural gas to distributing 
itilities in Illinois and Iowa to supply markets now served with 
mixed or manufactured gas; also, for Chicago District Pipe 
Line Company to make additions to its present pipe line system 
i receive increased volumes of natural gas from Natural for de- 
livery to customers, utility companies that distribute gas in the 
Chicago metropolitan area. The total cost of the proposed con- 
truction work is estimated at $20,439,675. 


Under the authority given Texoma Natural Gas Company, 
it will install four new compressor engines aggregating 5000 
hp. at an existing compressor station in the Panhandle field. 
increase the capacity of the dehydration and natural gasoline 
plant facilities at the same station, construct about 26 miles of 
loop line extending south from a point near Gray, Oklahoma, 
und install metering, regulating. and other necessary appurten- 
int equipment. 

lhe facilities to be constructed by Natural Gas Pipeline con- 
sist of about 285 miles of 26-in. loop line at various points along 
its main pipe line system that extends from Gray, Oklahoma, 
through Kansas, Nebraska, lowa, and Illinois, about 52 miles 
of 24-in. loop line in Illinois, an aggregate of about 20 miles of 
2-in. lateral lines extending from Greenwood to Volo, Illinois. 
and necessary metering and regulating equipment. 

\ nder a separate order, Chicago District Pipe Line Company 
was authorized to construct two sections, aggregating 23 miles 
of 24-in. loop line paralleling its existing Crawford line, one 
of the two lines through which it supplies natural gas to the 
Chicago area, and to serve Public Service Company of Northern 
Illinois at a new point of delivery near Volo, [Hinois. 


@ TRANS-JORDAN LINE. After four weeks’ negotiation be- 
tween representatives of the Arabian-American Oil Company 
and the Trans-Jordan government agreement was completed for 
building an oil pipe line across Trans-Jordan. The Palestine 
broadcasting system made the announcement. 


@ APPLICATION TO EXPAND FACILITIES. Cities Service 
Gas Company, has made application to the FPC for authority 
to construct and operate a 405-mile natural gas transmission 
pipe line from the Kansas portion of the Hugoton field to the 
\Vichita and Kansas City areas. Estimated cost is approximately 
$23,000,000 and construction is scheduled by the company to 
begin about April 1, 1947. Cities Service is also requesting per- 
mission to loop an existing line in Oklahoma and to install 
other substantial additions to the company’s pipe line system. 
Proposed facilities are: 1. A 12,000-hp. compressor station 
and a dehydration plant to be situated at the terminus ot a field 
primary trunk gathering system to be constructed in the Kansas 
portion of the Hugoton field north of Hugoton, Kansas. 2. Ap- 
proximately 405 miles of 26-in. natural gas transmission pipe 
line extending in an easterly direction from this compressor 
station and dehydration plant to the vicinity of the Cunningham 
field, Kansas, and then northeast via Newton and Emporia, 
Kansas, to a point near the city limits of Kansas City, Missouri. 

\ telephone pole line from the proposed compressor station 

Straight compressor station, Texas County. Oklahoma. 4. 
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Approximately 33.5 miles of 16-in. loop pipe line extending east 
from Cotton Valley measuring station, Washington County, 
Oklahoma, and paralleling an existing 16-in. pipe line to a point 
in Craig County, Oklahoma. 5. A 1610-hp. compressor station 
north of Leavenworth, Kansas, at Hund Junction. 6. An addi- 
tional 230-hp. compressor unit at the company’s present Lyons, 
Kansas, compressor station. 


@ NEW CONSTRUCTION WORK. Anderson Brothers, pipe 
line contractors with offices at Houston, Texas, and Tulsa. 
Oklahoma, are under contract to construct the following proj- 
ects: 1. Removal of approximately 26 miles of 8-in. crude oil 
pipe line from Benton, Illinois, to Hoodville, Illinois, for the 
Sohio Pipe Line Company. 2. Removal of approximately 9 
miles of 8-in. crude oil pipe line from Enfield, Illinois, to Hood- 
ville, Illinois, for the Ohio Oil Company. 3. Construction of 
approximately 40 miles of 8-in. pipe line from Tinsley to 
Mayersville, Mississippi, for the Sohio Southern Pipe Line 
Company. 4. Construction of a gathering system in the Carth- 
age, Texas, field for the Arkansas Louisiana Gas Company. 
5. Installation of 8-in. and 14-in. pipe line from ship unloading 
dock to bulk storage plant at East Providence, Rhode Island, for 
the Colonial Beacon Oil Company. 6. Construction of about 
70 miles of 14-in. pipe line from Means. Kentucky, to Foster. 
Kentucky, for the Cincinnati Gas and Transportation Company. 
7. Reconditioning of almost 52 miles of 8-in. pipe line for 
the Michigan Consolidated Gas Company. 8. Construction of 
approximately 9 miles of 8-in. pipe line at Davis, West Virginia. 
for the Ohio Oil Company. 9. Construction of Toe Drainage 
System at the Sardin Dam at Batesville, Mississippi. 


@ EXPAND WEST EDMOND FIELD FACILITIES. Cities 
Service Gas Company has pending before FPC a permit to 
construct a new 12-in. line from West Edmond field, Oklahoma. 
to its Drumright station. When completed, the company will 
take an additional 20,000,000 ft. daily. Oklahoma Natural Gas 
Company plans a line from the Peppers plant to tie into its 
trunk system, so as to increase runs by 20.000.000 cu. ft. daily. 


@ PURCHASE LINE. Pan American Pipe Line Company has 
announced plans to purchase the Central Pipe Line Company's 
line from the Quitman pool of Wood County to the East Texas 
field. Included in the deal are 45 miles of 4, 5, and 6-in. lines 
as well as approximately 20 miles of gathering system in the 
Quitman pool. Officials of the company stated that as soon as 
pipe and other materials became available the system will be 
revamped and improved and will tie in with Pan American's 
main line from the East Texas field to Houston and Texas City. 


@ BIDDING DEADLINE ON BIG AND LITTLE INCH. 
The War Assets Administration plans to advertise sale of the 
Big Inch and Little Inch pipe lines once more to oil and gas 
firms who appear undecided as to bidding. It now is planned 
this advertising should appear in the first half of June. The two 
lines were first advertised for sale six months ago. They were 
shut down in October and November. The surplus property act 
provides that after six months a second advertisement may be 
made to notify prospective bidders. A WAA representative said 
it was desired to have everyone on record and that a number of 
those appearing interested have not submitted bids. 


The WAA has received “three or four bids” from companies 
proposing to use the Big Inch and Little Inch pipe lines to 
transport natural gas. A spokesman said that such proposals 
have not been made public yet because WAA has not opened 
bids on the lines. In addition to bona fide bids from natural gas 
companies and petroleum companies there are two unique pro- 
posals. One of these is to use the pipe lines to pump Saratoga 
water to Philadelphia to improve the city’s drinking water. 
Another is to reverse the pipe lines and pump salt water down 
to Texas to be used in inland salt water swimming pools. These 
latter proposals are not being considered seriously, WAA said. 
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Chemical Cleaning of Refinery Equipment 


By WILLIAM J. DAVIS, Associate Field Editor 


Mloprern chemical science has come 
to the aid of the refiner to help him solve 
one of his most persistent problems, the 
problem of scale removal from refinery 

equipment. Scale 


other deposits re- 


sulting from normal refinery processes 
bring about a gradual lowering of plant 
eficiency as the deposits on heat ex- 
changers, condensers, coolers, and boil- 
ers slowly build up in ever-increasing 
amounts. 

Both mechanical and, to a limited ex- 
tent, chemical means have been used for 
years to restore equipment to its original 


\ sample of scale is being 
prepared for analysis. 








The chemist now has 
inhibitors and wetting 
agents to help in 
cleaning machinery 
without dismantling. 
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design efficiency after long periods of 
exposure to the deposition of chemical 
scale. It has been accepted as a matter of 
course that shutdowns for cleaning are 
necessary and proper for the care of such 
equipment. The problem has been to 
shorten the shutdown period as much as 
possible when it did occur and to do a 
thorough job. 


It has not been until recent years that 
full advantage has been taken of chem- 
ical science in subjecting equipment ex- 
posed to heavy scaling conditions to 
chemical methods of cleaning. The in- 
dustrial chemist has developed inhibitors 
to go hand in hand with solvents to form 
a working team that selectively dissolves 
undesirable deposits of a complicated 
nature yet leaves equipment metal un- 
touched. 

The chemist has also found harmless 
wetting agents to insure penetration of 
the densest deposits so far analyzed in 
complex refinery practices. Catalysts, in- 
tensifiers, and reaction control agents 
have also been found that will aid the 
removal of scale and at the same time 
protect the parent metal against disinte- 
gration. 











T ABLE 1. A compilation of analyses on the usual scales found in condenser tubes. 





Scales from condensers. 





— 
| Per cent of scales 





Per cent of goals containing the auniniad in concentrations indicated 








Compound containing the 

compound 1-25 26-50 51-75 76-100 
CaCOs...... ar: 54 33 27 3 37 
Iron oxides 54 17 13 17 53 
Ca SO... onl 18 20 30 30 20 
Silicates. . 18 40 40 0 20 
NaCl. } 7 75 25 0 0 
Mg (OH) 7 50 25 0 25 
Sulphides. . : - 5 66 0 0 33 
Cayo (OH)2 (PO,)s.. 4 50 50 0 0 
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Setting up for a cleaning job in a refinery calls for care- 
ful planning to keep shut down time at a minimum. 


It is often advantageous to couple two or more ex- 
changers together for cleaning simultaneously. 


Not the least of advantages offered by 
chemical cleaning is the fact that most 
refining equipment can be cleaned in 
place, requiring no dismantling of the 
equipment itself and a minimum of pipe 
connection work to introduce and drain 
the solvent used. There are cases on ree- 
ord of equipment being cleaned on de- 
posited side of exchanger while refinery 
products continued to flow on adjacent 
side of tube. 

Standard equipment for chemical 
cleaning purposes used by modern serv- 
ice companies serving the refinery in- 
dustry includes tank trucks equipped 
with power pumps, proportioning equip- 
ment, and hoses. Equally important a- 
the physical equipment is the technical 
staff and analytical laboratory that de 
termine the solvent to be used in each 
particular case. 

An analysis of the scale or deposit i- 
made for each piece of unrelated equip: 
ment to be treated. Samples of scale arv 
taken from areas of highest temperatur 
where the hardest scale is usually found 
Any number of methods can be used to 
determine the composition of the scale. 

One method is by X-ray examination 


ALL PHOTOS COURTESY 
DOWELL INCORPORATED 
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FIG. |. Use of inhibitors has greatly increased lat- 
itude of chemical cleaning of refinery equipment. 


EFFECT OF ACID INHIBITOR 
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FIG. 2. Wetting agents give a marked increase in reaction 
rate of the cleaning solvent when properly applied. 


EFFECT OF WETTING AGENT 
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— 2. Scales from boilers 
Per cent of Per cent of scales containing the wpeneny in 
ympound scales con- Vals concentration indicated _ 
taining the | 
compound 1-25 per cent 26-50 percent , 51-75 percent | 76-100 per cent 
ae .| 54 | 31 15 23 3 
licates.. es: 41 67 15 0 18 
aro (OH): POs. eral 33 | 20 30 S 42 
ron oxides : - 32 49 29 14 17 
ae a 28 20 16 17 47 
{g (OH):.... 14 33 47 20 0) 


a (OH)s....... 1 100 0 0 0 
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in which the sample is photographed by 
the use of X-rays and the resultant dif- 
fraction pattern compared to patterns of 
known composition kept on file in the 
laboratory. Another method is by infra- 
red examination where organic com 
pounds are involved. The absorption 
bands in the infrared region give evi- 
dence of the scale composition. 

When the presence of oil is suspected 
in the deposit, a Soxhlet extractor is used 
to determine the amount of oil content. 
\ high oil content may necessitate the 
use of an oil-removing solvent before the 
dissolving solvent can be introduced. 

A solvent is selected as a result of this 
analysis that will effectively remove the 
deposited compound, which is often built 
up in laminated layers. The final selec- 
tion is made after proper consideration 
of information supplied by the refiner 
regarding operating temperature, oper- 
ating pressure, material used in fabricat- 
ing the equipment being cleaned, and 
service to which the equipment has been 
subjected. 

A DuNouy tensiometer may be used 
to check the surface tension on the se- 
lected solvent to be sure that it has the 
proper penetrating characteristics. Wet- 
ting agents are added to the solvent to 
insure proper penetration. 


Both alkaline and acidic solvents are 
used for cleaning purposes, depending 
on the conditions encountered, but by far 
the bulk of chemical cleaning is done 
with hydrochloric acid. There are many 
reasons why hydrochloric acid is appli- 
cable to refinery clean-out problems. It 
is economical, easily inhibited, and 
easily diluted. The products of reaction 
are very soluble, it mixes with additive 
agents easily, gives rapid reaction, and 
there is very little hazard in handling. 

Inhibitors are used to protect the metal 
of the equipment being cleaned and ren- 
der the solvent non-corrosive. A variety 
of inhibitors are available that preven: 
corrosion of either ferrous or non-ferrous 
metals or both. Fig. 1 shows the rate of 


metal loss in inhibited and uninhibited. 


hydrochloric acid on steel tubing. 

Both inorganic and organic materials 
have been used as inhibitors in acids. 
At present at least 142 patents on in- 
hibitors have been granted in this and 
foreign countries. Inorganic products 
have been used as inhibitors in the clean- 
ing of industrial and refinery equipment 
but they usually are less efficient than 
organic materials. The organic products 
used may be pure compounds, controlled 
mixtures, natural products, modified nat- 
ural products, or any of the foregoing 
classes further modified by chemical ac- 
tion. Tests have shown that the most efh- 
cient inhibitors are organic products con- 
taining combined nitrogen or combined 
sulphur or both.* 

On location in the refinery the solvent 
is introduced to the equipment from the 
tank trucks by hose or piping with the 
use of pumps mounted on the service 
trucks. The solvent having been ready 
mixed before arriving at the refinery. 


*The Acidizer, 1936, published by Dowell In- 
corporated. 
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nly special agents need be added at the 
finery for unusually difficult scale re- 
oval problems. 

\t least four methods are used to in- 
re contact of solvent and scale, de- 
nding on composition of the latter: 

1. Once through. 


9) 


2. Circulating. 








a Soaking. 


4 


1. Spraying. 










In the first method the solvent is 

imped through the equipment one time 

id wasted to sewer, if no additional 

lvent or time is required effectively to 
remove the deposit. 

The second method uses a return line 
to the pumps for recirculating the sol- 
vent through the equipment. It is pos- 
sible by this method to get a positive 
heck on the effectiveness of the solvent. 
\t regular intervals samples are taken of 
he solvent coming back from the equip- 
ment in the return line. This sample is 

ted for loss of concentration. When 
the concentration remains constant, this 

idicates that the scale is dissolved. The 
pent solution is then drained and all 
traces of the solvent flushed from the ves- 
e] with water. A neutralizing wash can 
ilso be used if necessary. 

[he third method, probably the most 
popular, requires that the vessel being 
leaned be filled with the solvent and left 
tanding. Control is based on time and 
temperature after which the solvent is 
irained and the vessel flushed. 

Spraying is used over open coils that 

ve collected a deposit on the outside 



































Telephonic communication maintains close con- 
trol between pumps and equipment being cleaned. 






























Repeated analysis of the circulating solvent 
ives a constant chech on its performance. 





coil wall. The solvent is hand sprayed 
over the top of the coils and the spent 
acid recovered in the collecting pan be- 
low. If necessary it can be recirculated 
if the deposit is difficult to remove. 


Telephone connections are maintained 
between the operator at the equipment 
being treated and the operator at the 
truck pumps. This allows close control 
of mixing, pump speed, sampling re 
ports, and starting and stopping opera- 
tions. 

It is often possible to connect two or 
more condensers or heat exchangers to- 
gether in the same area by suitable hose 
or pipe and effect a saving in time and 
cost of cleaning the individual pieces. 

Some examples have been reported of 
time required to clean equipment com- 
pletely, including rigging up and tearing 
down time, and are listed below: 

1. Bubble tower and reboiler 6-8 hi 

2. Gasoline condenser (4000 
34-in. by 30-in. tubes)... 3-6 hr. 
Compressor water jackets. 2-6 hr. 
Large turbine condensers . 6-8 hr. 
Boilers, 125 hp. (set of 
three) _ doe 


Boilers (500,000 Ib. 
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Ix 4-cycle diesel and gas engines of the 
vertical trunk-piston design, the problem 
of oil control has been explored from 
every angle. In most cases these studies 

have been concen- 
| EXCLUSIVE trated on ring types 

as indicated by the 
great number of ring styles that are now 
available. Drilling of the piston to carry 
away the surplus oil removed from the 
cylinder and the location and number of 
oil rings, too, have received due thought 
and now follow pretty much a fixed pat- 
tern. Although in some cases the oil 
rings are placed above the piston pin, 
more generally one ring is in the piston 
skirt and a second ring above the pin. 
For purposes of this article the latter 
application is featured. 

By way of introduction, cylinder lubri- 
cation is provided by one of two methods: 
The smaller engines by crank throw and 
the larger engines by force feed mechan- 
ical lubricators. In the former case the 
oil control rings serve the dual purpose 
of removing all surplus oil from the cyl- 
inder while at the same time allowing 
to remain an oil film of sufficient thick- 
ness adequately to lubricate the com- 
pression rings. In the latter case it may 
be asserted that the function of the oil 
rings is to prevent crankcase oil from 
working up into the compression ring 
belt, for lubrication of the compression 
rings is a function of the mechanical lu- 
bricator. In either case the oil removed 
from the cylinder should be disposed of 
quickly. This is usually accomplished by 
drilling holes through the piston for re- 
turning the oil to the crankcase. 

Oil control rings fall into two general 
classifications designated as single and 
two-bearing rings. Typical designs of the 
single bearing ring are shown in Figs. 1 
and 2 and typical designs of the two- 
bearing rings are shown in Figs. 3 and 4. 
From these illustrations it will be noted 
oil rings are of square or rectangular 
cross-section and have grooves turned in 
the face of the ring to develop a scraping 
edge or scraping edges, as the case may 
be. Drain slots or notches are provided 
in the ventilated type of ring through 
which the oil removed from the cylinder 
may escape. With the non-ventilated ring, 
drainage is accomplished by holes drilled 
through the piston below the oil ring 
groove. In almost all cases the upper 
edge of the bearing surface is chamfered 


ee 


_*Field engineer, C. Lee Cook Manufacturing 
Company. 
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FIG. 1. 


FIG. 2. 


FIG. 3. 


FIG. 


OBSERVATIONS ON OIL CONTROL RINGS 


1. 


so that the ring will ride over the oil 
film on the upstroke and the lower edge 
is made sharp to cut through the oil 
film on the down or oil removing stroke. 
The oil scraping effectiveness of the ring 
depends on a combination of factors, 
such as its unit pressure, the shearing 
action of its scraping edge, and provision 
for getting rid of the oil. The unit pres- 
sure depends on the inherent tension in 
the ring, which in turn may be regulated 
by increasing or decreasing the bearing 
area as desired. Still another factor is 
the ability of the ring to contact the cyl- 
inder uniformly all around and with uni- 
form pressure. Because the unit pressure 
is limited to the inherent tension in the 
ring, which in turn is restricted by the 
necessity of snapping the ring over the 
piston without deformation, expander 
springs are sometimes inserted behind 
the ring if conditions of operation indi- 
cate a higher unit pressure is required. 
Expander springs have many disadvan- 
tages; however, these are largely offset 
by the advantage of insuring positive and 
equally distributed unit pressure, par- 
ticularly if the cylinder is slightly out of 
round from wear or unequal expansion. 
In the case of large diameter rings this 
advantage alone frequently warrants the 
use of expanders. 

As a field engineer of a ring manufac- 
turer, hundreds of engines come under 
the writer’s observation in the course of 
a year. By carefully kept performance 
records of many make engines, records 
that included the type piston rings used, 
the unit pressures employed, the appli- 
cation of the rings to the piston, and the 
drilling of the pistons, it would be log- 
ical to assume that in due course of time 
formulae could be established to meet 
all engine requirements within a rea- 
sonable degree of error. Although this 
has been accomplished for the type of en- 
gines used in the industry served, the de- 
gree of error at times is quite disturbing 
even though a thorough engineering job 
has been done with respect to the many 
variables over which there is control, in- 
cluding the use of various style rings, 
varying the unit pressure, using expand- 
ers, and increasing oil drainage. 

It has been observed in some cases 
that a fixed set of conditions seemed to 
indicate a two-bearing ring whereas in 
other applications involving similar con- 
ditions a single bearing ring produced 
the better results. A re-examination of 
many of these cases indicated that by 
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holding all the variables as nearly a con- 
stant as possible, certain forces were 
present that were not receiving consid- 
eration. The variables, other than the 
rings, that influence lube oil consump- 
tion include the design and fit of the 
piston, leakage around piston pins, pres- 
sure of the bearing lube oil system, pro- 
vision for oil drainage in the piston, to 
mention only the more important. In ex- 
amining these variables attention was 
directed to a condition that appeared 
quite common in most applications. This 
consisted of an accumulation of spent 
oil in the form of carbon, lacquer, and 
sludge in quantities beyond what would 
he expected if the oil flowed freely 


























































































































































FIG. 6. 




































Synthetic rubber with greater stretch 


At the 109th national meeting of the American Chemical Society an- 
nouncement was made of a new synthetic rubber that bounces higher and 
stretches farther than any now on the market. Dr. Charles F. Fryling of the 
Phillips Petroleum Company, Phillips, Texas, told the Society's rubber divi- 
sion that the new rubber is made from isoprene, known for more than a 
century as a material resembling gasoline. He said that until recently, iso- 
prene, which can be produced from turpentine, petroleum, or natural gas, 
could not be used for rubber synthesis because it could not be obtained in 
pure enough form to polymerize or join up into long molecular chains rapidly. 
Dr. Fryling stated that it has been found possible to make isoprene rubber 
by emulsion copolymerization with styrene and that the Phillips company has 
produced pure isoprene on a scale large enough to supply experimental 
quantities to any one interested in making synthetic rubber. 

“This new synthetic rubber now appears very promising,” Dr. Fryling de- 
clared. ‘It bounces higher than present synthetic rubber, it can be stretched 
more, and it can be bent about four times as much before it breaks.’ 











through the drain holes, the thought be- 
ing that free flowing oil would tend to 
wash the surfaces clean provided, of 
course, oil in sufficient quantity was pres- 
ent. This observation opened up a new 
line of study, the results of which have 
prompted these observations. 

In a 300 r.p.m. engine the piston com- 
pletes its downward stroke in 1/10 of a 
second during which time the oil re- 
moved from the cylinder must be dis- 
sipated through the drain holes that are 
conventionally drilled in a horizontal 
plane. Eliminating gravity because of the 
time element, it was obvious consider- 
able pressure must develop to force the 
oil through the orifices (drain notches) 
in the ring and drain holes in the piston. 
Such a pressure would have a tendency 
to reduce the unit pressure of the ring 
and thus promote leakage of the oil past 
the rings. As an experiment the pistons 
of several engines were drilled with the 
holes slanting in an upward direction or 
in the reverse direction of what might 
appear on the surface to be correct if 
gravity were depended on to drain off 
the oil. This drilling was based on the 
theory that the velocity of the piston on 
its downward stroke would bring into 
play the law of inertia with respect to the 
oil, thus forcibly ejecting the oil upward 
through the drain holes. 

Working with engines that had seen 
considerable use, the pistons of which 
were conventionally drilled, created 
many problems yet sufficient improve- 
ment in lube oil consumption was obtain- 
ed to warrant the time and expense of 
carrying on the experiment further and 
under more favorable circumstances. 
These further experiments indicated very 
definitely that with upward drilling of 
the drain holes the problem of lube oil 
control was greatly simplified. In par- 
ticular, lower unit pressure rings could 
be used, thus providing more ample bear- 
ing surfaces that, in turn, would mani- 
fest itself in longer ring life and there- 
fore make it possible to hold lube oil 
consumption at a low rate over a greater 
period of time. 

In the final tests piston drilling and 
type of ring used are indicated in Fig. 








5. There we have a single bearing ring 
(Fig. 1) of the seal joint type without 
drain notches. By sealing the gap at the 
upper land and across the scraping face 
of the ring, for all practical purposes a 
gapless ring is obtained and a reduction 
in lube oil consumption is effected. It 
will be noted that the oil drain holes are 
situated below the groove and drilled to 
slant upward. Bleeder holes are drilled 
from the back of the ring into the drain 
holes to siphon off the oil that works be- 
hind the ring through the clearance of 
the ring in its groove. In some cases it 
has been found expedient to drill the 
drain holes to break through the lower 
inner corner of the groove, thus elimi- 
nating the necessity of dual drilling 
(Fig. 6). 

This improvement in the drilling of 
the oil drain holes, although still in the 
experimental stage, has shown sufficient 
promise for it to be passed on to the 
trade through the means of this article. 
No reference has beeiu made to the vil 
ring in the skirt, for this ring may be 
considered an auxiliary ring to remove 
bulk oil from the cylinder resulting from 
crank throw, and can take any one of 
many forms in respect to the ring itself 
and to its application to the piston. In 
Fig. 5 the skirt ring is of duplicate de- 
sign to the ring above the pin, drainage 
being provided by reduced diameter of 
the piston below the skirt groove. 

Lube oil consumption is usually meas- 
ured in horsepower hours per gallon of 
oil consumed. Authorities do not agree 
on the exact requirements for various 
type and size engines and little if any 
literature is available to guide the op- 
erators other than that supplied by the 
builder of the equipment. The problem 
as the writer finds it has been one of pro- 
viding a ring application that maintain- 
a satisfactory rate of lube oil consump- 
tion for a greater period of time ani 
particularly as the engine ages with use. 
The tests and observations reported here. 
in deal with engines in which lube oi! 
consumption urgently needed correction : 
however, it is believed the principles in- 
troduced apply to new as well as to old 
engines. ete 
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| [ CONSTRUCTION OF NEW COMPRESSOR STATIONS 
7 
| | ON TEXAS TO WEST VIRGINIA GAS PIPE LINE | 
) 
‘ . 
By HAROLD DAWE, Gas Engineer, The Stearns-Roger Manufacturing Company 
| 
| ‘ is indicated in Table 1. The “as install- tractor. Preliminary field construction 
PART 1 ed” horsepower is also shown in this was begun at that time. 
- table. @ Preliminary survey. Prior to the 
The addition of units at Stations 8 and signing of the contract, a field party of 
Bcxine late. 1944 and early 1945 the 14 was facilitated by the installation of engineers proceeded to each station, 
ng Tennessee Gas and Transmission Com- complete facilities, including compres- where actual ground conditions were 
ae pany began to plan for increased capac- sor blocks, header discharge and suc- studied and the planned design altered 
he ity in its 24-in. pipe line that extends tion piping, and building when the orig: as required. Topographical data were 
aie from Pintas Creek. inal stations were constructed. The addi- collected, sufficient to allow complete 
a | EXCLUSIVE Nueces County Tex- tional horsepower added by these sta- maps of each station site to be drawn. 
oie ' as, to Cattletsburg, tions will supply badly needed spare Anticipated ground and field work was 
It West Virginia, and which has a total equipment at Station 8, and will supply gone over and modified as appeared nec- 
nm length of 1180 miles. Due to the large the required additional horsepower at essary. Each station location was staked 
=a supply of natural gas becoming avail- Station 14, out, and rearrangements made that ap- 
od able in the Carthage field. Panola Coun- Early in 1945 material was placed on peared necessary to improve the plant 
ra ty. Texas, it was deemed advisable to order for the new stations, and prelimi- layouts. 
ca increase the line capacity from Station nary engineering work was begun. Ne- At Station 7, situated about two and 
of 6. at Monroe, Louisiana, east to Cattlets- gotiations were under way, at the time. one-half miles from the Mississippi River 
it burg, West Virginia. No plan was made for the Defense Plant Corporation to and near Greenville, Mississippi, it be- 
mi to increase the capacity west of Station sponsor the new stations, for industries came apparent to the designing engi- 
~ 6 because revised field operations in the vital to the war effort were important neers that a very thorough investigation 
wy Corpus Christi area reduced the amount consumers of the natural gas distributed should be made of ground conditions. 
ng of gas available from that source. Plans hy the pipe line. In June, 1945, approval Several compressor stations built in the 
were made to build new Stations 7. 9. of the increase in capacity was given by vicinity had experienced considerable 
of 11. and 13 between the present Stations the Federal Power Commission, and a trouble from ground conditions, and va- 
he 6, 8, 10. 12, and 14. The original design contract was signed between the Defense rious devices had been tried to overcome 
oi of the pipe line and the compressor sta- Plant Corporation as owner, for the Ten- the trouble. 
™ tion spacing called for an ultimate of nessee Gas and Transmission Company It was requested by the designing en- 
i. eight stations beyond Station 6. The con- as agents, and the Stearns-Roger Manu- gineers, in March, 1945, through the De- 
oi templated horsepower of these stations facturing Company as the prime con- fense Plant Corporation, to have the U. 
be 
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FIG. 2. Pile loading arrangement. 


S. Water-ways Experiment Station, at 
Vicksburg, Mississippi, perform test 
work at the site of Station 7. Permission 
was granted and early in April the soil 
exploration began with the drilling of 
six exploratory borings at the site of the 
proposed compressor station, together 
with four borings at various other pos- 
sible sites. 

Early in April it was reported by the 
Experiment Station that the site picked 
initially was in an old meander of the 
Mississippi River, and was situated in 
one of the old channels of the river, which 
was once an ox-bow lake. It was appar- 
ent from the test borings made that the 
overburden was composed of silt and 


FIG, 3. 


clay and was not consolidated. Borings 
indicated it to be 60 to 70 ft. below the 
surface to material suitable to hold piles. 
It was previously expected that the site 
would show a very thin surface stratum, 
and any piling required would be of 
short lengths. Fig. 1 shows the log of 
the borings, together with the location at 
which the borings were made. It will be 
seen in examining this log that the bor- 
ings were made up to and including 
110 ft. 

The ground conditions indicated from 
the borings showed that piling would be 
absolutely necessary. It had previously 
been thought that a floating type of slab 
foundation could be used; however, be- 


Compressor building and compressor foundatien pattern. 
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COMPRESSOR BUILDING FOUNDATION PILE PATTERN 
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COMPRESSOR BUILDING PILE CAP AND BEAM PLAN 
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cause the soil conditions were not sim. 
ilar to other conditions in the Gree. 
ville area, the floating type slab founda. 
tion could not be used. In order not to 
overlook the possibility of relocating the 
station, other sites were investigated, 
The results were not encouraging and 
because preparatory work had already 
been completed for the station, further 
investigation was decided upon at the 
proposed site. 

Before any borings were made, it was 
expected that the soil might be generally 
similar to the soil found in the Green. 
ville area, and that at a surface depth 
of 10 to 15 ft. there would be a stratum 
of silty sand, and below this materia] 
would be a pervious stratum of medium 
to coarse sand. On this basis it was be. 
lieved there would be no particular foun. 
dation problem, for the deep sand strat. 
um would make an excellent foundation 
soil. When the site was inspected prior 
to test borings, it was found to be cov- 
ered with water to the depth of several 
inches, and was also found to be slightly 
lower than the surrounding area. It was 
felt, therefore, that the soil condition 
might not be favorable. When the first 
boring was made it was apparent that 
the soil conditions were not as antici- 
pated, and that a more complicated foun- 
dation problem existed. At the time the 
borings were made the river was in flood 
stage and at a level above that of the 
ground surface at the site. An artesian 
flow of water was encountered in mak- 
ing the boring. At boring No. 5 the cas- 
ing was extended above the ground and 
it was found that the water rose in the 
casing about 7 ft. above the ground sur- 
face. 

The samples taken from the test bor- 
ing were first subjected to visable exam- 
ination in the laboratory. At the same 
time, the undisturbed samples were sub- 
jected to an unconfined compression test 
and their net water content and dry den- 
sity determined. Representative samples 
were subjected to Atterberg limit tests, 
mechanical analyses and specific gravity 
determinations, and consolidation tests. 

The characteristics of the soils at the 
site, as shown by the borings and labora- 
tory tests, indicated the desirability of 
driving several test piles and of test-load- 
ing at least one of the piles. These tests 
were expected to assist in determining 
the right lengths of the piles and the al- 
lowable load per pile. It was expected 
that if the piles were driven to an allow- 
able bearing capacity as indicated by one 
of the generally used pile-driving for- 
mulas, the piles driven would be con- 
siderably longer than actually required. 
and that economic considerations made 
it desirable to actually load a test pile 
to determine its allowable load. The nec- 
essary permission was obtained for these 
tests and arrangements were made for 
the driving of the piles as suggested by 
the Experiment Station. The actual driv- 
ing was done by a local contractor under 
the direction of the Experiment Station 
personnel. The driving was done with a 
2420-lb. drop hammer and hanging 
leads 

From the results of the soil investiga- 
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i = fc, FIG. 4. Generator building 
a aa CET cama piling pattern. 
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i | SECTION A-A 
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— ~ fe ot J im ae Lows 

; 78 FT. 1 IN. 
SS ee a tion, it was concluded that 60-ft. test 
TABLE 1 piles should be driven. Consequently. 
_ —---- - -~ —— three piles in a line were driven at the 

Com- | Station Miles, | Original | Original} New | New |Number| Absolute pressures center of the compressor building, and 

pression | number Location station | hp. re- | hp. in- | hp. re- | hp. in- | units, | ’ . -_ » 

ratio to quired | stalled | quired | stalled | total | Suction | Dis- — pile = drive n at the south end of 

station | charge the same building. No driving resistance 

1.51 | 6 | West Monroe, La...... 86.8 | 8502 | 9000 | 7688 9 | 510 | 772 was shown for the first 20 to 25 ft. of 

1.56 7 Greenville, Mise. . ecaad 87.0 8105 9000 9 | 404 | 772 penetration, and at the end of the driving 

1.55 8 t » Miss........] 83.4 8676 8000 7 1000 9 | 4 77 : * wee a 

1149 9 | Middleton, Tenn.......| 83.3 | _ 7267 | 8400} 7 | 518 | 772 the load per pile, calculated from the 

1.48 10 Lobelville, Tenn. -.+:| 92.3 | 7685 | 8000) 7082) 1000) 9 3) 77 Engineering News Formula, varied from 

1.56 ortland, Tenn........ 86 78 ) 77 >; NI < 

148 | 12 | Campbeliville, Ky.....| 90.4 | 8234 | s000| 6953 8 522 | 772 9.7 to 15.4 tons. Piles No. 1 and No. 4 

1.50 13 oe ' a; ; 90.3 oom 7037 7200 6 = | pi were redriven the morning after they 

73 C: 7. Va....| 90 7042 | 7 7 ) 89: : 

" cients Pc TE en Cebemak Rnd ME. Tn were first driven, and had set up sub- 
| | 790.1 | 48.82 | 40,000 | 109,454 | 36,000) 74 | stantially during the night, but the re- 
<a = sults, as calculated by the driving for- 

mula were still too low and were not ac- 
~ 62 FT. 6 IN. a ceptable. 
The loading arrangement on the piles 
£ TT r is shown on Fig. 2. The load was applied 
a a, na d “4? S97 ‘97 ¥ 4 3 -t o . . . . 
ss r to the center test pile, (pile No. 2) by a 
| hydraulic jack reacting against a beam 
4. ey f KH Ke BS held down by yokes attached to piles No. 
| | 1 and No. 3, which served as anchor piles 
| . . 
| Ba | BS LJ | and were in tension. The settlement of 
Dh Sam | eater | gt | mt re Ae the pile was measured by an Ames dial 
F I + y | = + t I gauge, and was checked by readings 
K 3 Ky ah | » taken with an engineer’s level. The load 
4. | AS on the pile was determined by a gauge 
| BS A] Ls] Be i mounted on the jack. The pile-loading 
| if | | test was begun after the test pile had 
oe Eee | — + : | — 1. rested for three days after driving. A 5- 
i YES an: a «. ee - T ¥ ton load increment was applied every 
| | * six hours up to a total of 30 tons. The 
BS Ba Ls aS pare a : pile quickly adjusted to each new load 
‘ t | t 1 Ss increment and little deflection occurred 
| after the first minute following applica- 
fee oe eee ee ee, ee ee ee ee | tion of the new load. The 30-ton load 
: ' ; + i + was maintained for 14 hours. The jack 
| | 7 A, was then reset and the load increased 
| ca bos Keo i 4 ‘ 
a | an gradually to 30 tons and maintained for 
' | an additional 1114 hours, at which time 
‘4 ; Ks 9 | the total settlement was already 0.06 in.., 
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piling pattern. 





























SECTION A-A 




























































































































































































































































The load was reduced to 15 tons and 
then to zero, at which time the pile re- 
turned to within 0.004 in. of its initial 
position. The pile was reloaded to 30 
tons as before, but only five minutes were 
allowed for each increment. The settle- 


1 FT. 3 IN. ; 


ment of the pile showed no change over 
the first test and indicated that svttle- 
ment occurring was largely due to ela- 
tic deformation of the pile load. The load 
was removed and again increased by 5-. 
ton increments to 35 tons. This was held 
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Jacket water tanks piling pattern. 






Water storage tank piling pattern. 


FIG. 8. Dust scrubbers piling pattern plan. 
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for two hours, at which time the settle. 
ment of the pile was only 0.08 in., which 
equaled the calculated elastic shorten. 
ing of the pile itself. Upon removal «{ 
this load, the pile again returned to its 
initial position. The final test consisted 
of rapidly increasing the load to 30 tons, 
holding it for one minute, decreasing the 
load to zero, holding for 15 seconds, in. 
creasing the load to 30 tons, and decreas. 
ing, ete.. for six complete cycles. The 
~ettlement of the pile under each 30-ton 
load was 0.064 in., and upon each un. 
loading the pile returned to its initial 
position. 

It was recommended that the compres. 
sor foundations and compressor build- 
ing, the generator units, the cooling tow- 
er, jacket water tanks, raw water storage 
tank, and scrubbers be supported upon 
piles. The piling patterns developed for 
these items are shown in Figs. 3 to 9 and 
a typical piling cap detail is shown in 
Fig. 10. The maximum allowable load 
per pile, supporting the compressors an:! 
other vibrating loads, which was con- 
sidered advisable, was 15 tons. For piles 
supporting static loads, the allowable 
load per pile was to be 20 tons. 

The Tennessee Gas and Transmission 
Company requested that a load test be 
made close to the surface of the ground. 
The hydraulic jack reacted against a 
loading beam, in turn loading a 30-in. 
diam. plate placed on the level surface 
below the natural ground surface. The 
load was applied in increments of 500 lb. 
per sq. ft., up to a maximum of 5000 Ih. 
per sq. ft. Loads of 2000 and 4000 Ih. 
were maintained for 24 hours. whereas 
t':e other loads were maintained 4 hours. 
In the loading test performed, the tes! 
load was settling at the end of 24 hours 
under the 2000 and 4000 Ib. per sq. 
it. loads, so that the actual settlement 0! 
the load is not known. It is generally im- 
practical to perform load tests on clay 
for a sufficiently long time to develop the 
full information. 

The loading test on clay does not yield 
any information on what may be expect- 
ed in a structure. This can only be done 
by a complete settlement analysis. Such 
a test, however, does yield information 
on the resistance of the soil to rupture 
when loaded quickly. In interpreting re- 
sults of loading tests in clay, such as the 
test made, it is necessary to take account 
of the fact that the settlement of the 
structure will be considerably greater 
than the settlement of the test load, for 
the settlement is in proportion to the 
width of the area loaded. 

@ Other station site conditions. Sta- 
tion 9 site as proposed was on a well- 
drained hillside slope. The ground 
drained readily and was composed of 
sandy clay that had adequate bearing 
for even the heaviest loads. No intensive 
soil examination was made at this sta- 
tion, for it was deemed unnecessary to 
use anything but the conventional tests. 

Station 11 was situated on the knoll of 
a hill and it was necessary to remove 
several thousand yards of material to 
level out the hill sufficiently to accommo- 
date the station buildings. This site was 
well drained and the ground was com- 





HE GMX 2-cycle, V-engine-driven com- 

Pressor is the companion unit to Cooper- 

BP Bessemer’ s larger, well-known GMV. Thus the 
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fact they share outstanding features 


that contribute to the exceptiong] GMV per- 
af formance in all kinds of gas transmission, 
OOper- repressuring, refining, Processing, and syn- 


thesis service. Here are only a few of the 
advantages they offer in common: 


l. Tough Meehanite Metal Construction 
2. Silent Scot Fuel Injection 
3. Low Pressure Streamlined Scavenging 
4. Symmetrica] Pistons and Heads 
5. Outside Water Jumpers 
6. Turbuflow Oil Cooled Pistons 
7. Tin Plated Pistons 
8. Saddle-Type Piston Pin Construction 
3. Precision Type Interchangeable Bearings 
10. Articulated Connecting Rods 
11. Counterweighted Crankshaft 
12. Full Pressure Lubrication 
13. Dual Lube Oil F iltering 
Automatic Speed and Capacity Control 
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FIG. 9. Left, Piling pattern. Plan of 
muffler foundations at top. Plan of suc- 
tion and discharge pipe piers at bottom. 
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posed of a sandy 
bearing capacity. 

Station 13 was on a flat top hill in a 

well-drained location. Preliminary soil 
investigations indicated that some shale 
and broken rock was to be found in this 
area. It was necessary to level off a con- 
siderable portion of the hill top ade- 
quately to lay out the station. Most of the 
excavating work to handle buried pipe 
lines, compressor foundations, etc., was 
done through a very shallow overburden 
of dirt and then into blue slate and brok- 
en rock. 
@ Foundation design. If the soil condi- 
tions at Station 7 had been similar to 
those anticipated before borings were 
made a floating type slab foundation 
might have been possible. It was conclud- 
ed, after a study of the borings and soil 
characteristics, that the actual soil 
conditions were different from those ex- 
pected and the settlements that were 
expected to occur, if a floating slab 
foundation was used, could not be tol- 
erated. 

Laboratory tests indicated that the 
material below an approximate depth of 
)0 ft. was not very compressible and that 
piles 50 or 60 ft. below the foundation 


clay that had adequate 
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Typical piling cap detail. 
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might be suitable. Actually the settle- 
ment of the compressor building was 
first computed for these lengths in piling, 
with a total load of buildings and com- 
pressor equipment to the uniform load of 
1000-lb. per sq. ft. These settlement 
computations, and the result of pile load- 
ing tests, led to the conclusion that 55-ft. 
piles would be satisfactory. The comput- 
ed settlement of the compressor building 
with 55-ft. piles is shown on Fig. 11, 
together with the expected time limit 
of settlement. The settlement of build- 
ings and structures, such as the com- 
pressor stations, are generally analyzed 
under the assumption that the struc- 
ture is flexible enough to allow dif- 
ferential settlement to take place. 
Actually between the compressor founda- 
tions and the compressor building 
structure there could be allowed but 
little differential settlement, and a spe- 
cialized design for this foundation was 
developed, and is shown in Fig. 3. This 
foundation was designed to hold the 
compressor building walls and the com- 
pressors themselves in a grid work of 
rigid reinforced steel concrete beams, ty- 
ing in the piling supporting the building 
walls and structure with the piles sup- 





Insert: Plan showing points for which 
time rate of settlement was com- 
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Total settlement point A — 2% in. 
Total settlement point B — 1% in. 
Total settlement point C = 1% in. 


Time settlement curves using pile foundation. 


porting the compressors. This differed 
from the recommendation of the Experi- 
ment Station that the pile to support 
each compressor foundation be _ inde- 
pendent of each other and of the 
building. It was also recommended by 
the Experiment Station that the most 
satisfactory procedure of supporting the 
building would be to support the build- 
ing columns on a cluster of piles and to 
carry the floor by beams and girders 
spanning the distance between the piles. 
This was varied as shown in the Fig. 3. 
Below the floor of the compressor 
room there was provided a sand and 
gravel cushion. This assisted in draining 
the artesian water that collected under 
the floor and it was carried away through 
tile and pipe inserted in the beams and 
drained to a central sump. It was thus 
possible to handle all subsurface drain- 
age in the vicinity of the compressor 
building. A deep drainage canal was 
cut all around the station to handle all 
surface water at the station. Several 
large capacity, low-head drainage pumps 
were installed to handle surface drain- 
age at this station. 
(The next installment will be 
published in an early issue.) 
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Ford Engine Power 


FOR ANY INDUSTRIAL EQUIPMENT 


—offers recognized plus-values 

in Economy, Efficiency, Relia- 

bility and World-Wide Service 
Facilities 

When a manufacturer of any gasoline-engine- 


driven equipment selects a Ford-built engine 
for power, everyone concerned benefits. 


The units are more readily sold, because 
millions of people favor Ford engines. This 
benefits the manufacturer of the equipment, 
and those who sell it for him. 


The reasons that make Ford-powered 
equipment more salable are the direct bene- 
fits which Ford power brings to the operator. 


He knows, when he sees Ford power in 
the specifications of his new light plant, 
pump, compressor unit, saw-rig, mill or 


Specifications and designs subject to change without notice. 
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blower, that he can feel sure of economy, 
efficiency and reliability, backed by more 
than forty years of experience, in the service 
of millions of owners. He knows he can 
count on Ford Service whenever or 
wherever he needs it. 


Three time-proved Ford-built engines are 
now available to manufacturers and indi- 
vidual purchasers—the 40-H.P. Four, the 90- 
H.P. Six and the 100-H.P. V-8. Each offers 
sure, enduring power applicable to a wide 
range of uses. For detailed specifications and 
dimensional data, write — 


FORD MOTOR COMPANY 


Industrial and Marine Division, Dept. 50 
Dearborn, Michigan 





AVAILABLE 
NOW! 
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Aw ivterestine example of the effect 
of well spacing on water flood operation 
ind economies is the Woodson field 
projects of the Dean Brothers of Fort 

Worth, Texas. These 
| EXCLUSIVE | projects are situated 

in the shallow Tan- 
nehill sand of the Cisco series of Penn- 
ylvanian age in Southeast Throckmor- 
ton County, Texas. Fig. 1 shows the re- 
lationship of the Woodson field to the 
surrounding fields in the North Central 
Texas area. 

Fig. 2 shows well spacing patterns and 
the relationship between the first project 
(situated on the N.L.B. Davis lease) and 
the second project (situated on the J. T. 
Odell and J. FE. Hughes leases). Fig. 3 
presents the history of the first project 
in graphic form, and Fig. 4 presents the 
econd project in graphic form. 

The first project has nearly reached 

economic limit with a produced 
vater-oil ratio of 26 to 1. The water flood 
has recovered approximately 2400 bbl. 
of oil per acre compared to about 1200 
bbl. per acre produced by primary meth- 
ids from the 15-ft. thick Tannehill sand. 
which is 350-375 ft. below the surface. 

Phe second project. however, has been 

onducted with water input wells twice 
far apart (600 ft. instead of 300 ft. 
pacing) and the produced water-oil ra- 

» is only 3.6 to 1 at the present time 
luring peak production. The water flood 

is recovered apout 1200 bbl. per acre to 
late compared to the primary recovery 
f about 1200 bbl. per acre. The opera- 
tors estimate that the ultimate recovery 
by this water flood will be 1800 bbl. per 
cre. or 7) per cent of the recovery ob- 

‘ined by the close-spaced pattern of the 
st project. 

The investment per acre. however. i- 

> much less on the wide-spaced second 
project (about 25 per cent of the invest- 
ment per acre in the first project) that 
the second project will show an operat- 
ing profit whereas the first project will 
ow a loss. 
@ Geology and oil sand characteristics. 
lhe Dean Brothers water flood projects 
situated in the north end of the 
Woodson field about three miles south- 
west of the town of Woodson in Throck- 
iorton County, Texas. The field was dis- 
overed in 1926 and oil production has 
been found at various depths on this 
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EFFECT OF WELL SPACING ON WATE 
FLOOD OPERATIONS AND ECONOMIC 


By K. MARSHALL FAGIN, Field Editor 


Above—The input water filter tank contains several layers of screened 
gravel and sand to remove floc that fails to settle in the treating tanks. 
Below—The input water is treated as it enters the top of the first settling 

tank (left). After moving around baffles in the two tanks, it gravitates 
through the filter and passes on to storage tanks. 


THE PETROLEUM ENGINEER, June, 1946 





7 Science — coupled 
with almost twenty-five years of field 
experience — have been combined in 


this new post-war Lufkin Pumping Unit. 


Building ship gears, tank gears, gun 


carriages, and many other products of 
war, increased our appreciation for pre- 
cision perfect products. The same men 
who built for war in our plant, now build 


for peace. 


Consult our nearest sales engineer. 
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FIG. 1. 


inticlinal structure, but the production 
n the water flood area is obtained from a 
monoclinal lens of the Tannehill sand of 
the Cisco series of Pennsylvanian age at 
1 depth of 350 to 375 ft. The sand 
pinches out along the edges of the field 
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Map showing relationship of the Wood- 
son field to other fields in the North Texas area. 
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and dips about 30 ft. from the east side 
to the west side. There is very little differ- 
ence in the depth of the top of the sand 
at at the north end of the field and the 
south end of the portion being water 


flooded. 


Dry chemicals are fed into the incoming input water by this water- 
wheel type proportioner situated in the house on the high settling tank. 
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Input wellhead connections are protected by boxes 
that are filled with cottonseed hulls in wintertime. 


The Tannehill sand varies in thickness 

from 1 to 25 ft., and the average thick- 
ness is estimated to be 15 ft. The sand 
was extensively cored with a cable-tool 
core barrel during the drilling of the 
new water input wells on the Davis lease, 
and the No. 1 water input well on the 
Odell lease. A 15-ft. thick gas cap had 
been recorded by the drillers of some of 
the original wells, but this was not sub- 
stantiated by analysis of the cores. 
@ Core analysis and estimates of re- 
covery. Core analysis revealed that the 
Tannehill sand consisted of clean, even- 
grained, oil-bearing sand that was prac- 
tically free of shale breaks or tight 
streaks. The permeability averaged 
about 380 millidarcys and ranged from 
10 to 650 millidarcys. The sand was 
capped and underlain by beds of im- 
pervious shale. The porosity of the sand 
averaged 25 per cent, the connate water 
averaged 50 per cent, and the oil satura- 
tion amounted to about 20 per cent. 

On the basis of these core analyses, 
the ultimate recovery by primary meth- 
ods was 80 bbl. per acre-ft., or 17 per 
cent of the oil originally in the place, and 
388 bbl. per acre-ft. remained. Results 
obtained on the Davis lease indicate that 
160 bbl. per acre-ft.. or 34 per cent of 
the oil originally in place, will be recov- 
ered by the close-spaced water flood. 
This is equivalent to 41 per cent of the 
oil left in place after primary producing 
operations were ended by the beginning 
of the water flood. 

The estimated recovery by water flood- 
ing the Odell and Hughes leases with 
the wide-spaced input wells is 120 bbl. 
per acre-ft., or 2514 per cent of the oil 
originally in place. This is equivalent tuo 
31 per cent of the oil left in place after 
primary producing operations were 
ended by the beginning of the water 
flood. 

It must be borne in mind, however. 
that this is merely an estimate, and that 
it is very difficult to forecast the future 
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Input water for both projects is maintained at 300 
to 350 Ib. per sq. in. by this 5-in. by 10-in. 2-cylin- 
der reciprocating pump. It is driven with V-belts 


by the 42-hp., 1500-r.p.m. oil engine. 
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production until the daily oil production 
begins to decline regularly from the 
water flood peak. It is possible that re. 
covery from this wide-spaced flood may 
prove to be about the same as from the 
close-spaced flood. It is interesting to 
note, however, that even though the oil 
production is only 75 per cent as much 
per acre, the wide-spaced flood will pro. 
vide the operators with a profit, whereas 
the close-spaced flood shows a loss. 

@ Comparison of spacing patterns, 
The Tannehill sand was originally devel. 
oped with oil wells drilled 300 ft. apart 
(one well to about two acres). The Davis 
flood was developed with new input water 
wells drilled on 300-ft. centers between 
the original wells. In this 2-acre flood 
pattern, the input wells are about 212 ft. 
from the oil wells. 

The Odell and Hughes flood, how. 
ever, was developed, in general, by con- 
verting every other oil well to a water 
input well, and resulted in having one 
water input well to every eight acres with 
the oil producing wells situated either 
300 or 424 ft. from the input wells. 

Inasmuch as it should take about four 
times as much input water to flood eight 
acres as to flood two acres, the wide- 
spaced flood might be expected to last 
about four times as long as the close- 
spaced flood, if the water is injected into 
the key wells at the same rate per well. 

As shown on the graphic histories of 

the projects (Figs. 3 and 4), the rate of 
water injection has varied considerably. 
especially on the first project, which of 
necessity was operated on a more experi- 
mental basis than the second project, but 
on the average the rate of water injection 
per well has been about the same on 
both projects. The economic life of the 
second project, therefore, may be four 
times that of the first project. 
@ Preparation of water input wells. 
Nineteen new wells were drilled on the 
Davis lease for use as water input wells. 
and seven abandoned wells were re- 
drilled as oil producers, making a total 
of 21 producers. The 14 wells that were 
producing at the time water flooding de- 
velopment began had declined to a total 
daily production of 4 bbl. of 35-deg. API 
gravity oil with insufficient gas to run the 
central power pumping engine. 

The new water input wells were care- 
fully cored through the Tannehill sand 
with a cable-tool core barrel. Isopach 
and structure maps, core analyses, and 
permeability profiles were prepared 
from the information obtained for use in 
planning the water flooding program. 

Inasmuch as none of the formations 
from the surface to the Tannehiil sand 
produce water, the water input wells 
were not equipped with casing. A 3-in. 
slotted liner was run from the top of the 
sand to the bottom of a 2-ft. pocket 
drilled below the base of the sand. Reg- 
ular 2-in. tubing with a formation packer 
on the bottom was set in this liner. Ten 
sacks of cement were put in the annulus 
above the packer, and the remainder of 
the annulus was filled with mud. The 
wellhead connections consisted simply of 
a 2-in. tee for injecting water and equip- 
ped to allow a pressure gauge to be con- 
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Davis losing diameter as it whirls against the fresh-cut, highly- 
water abrasive walls of the hole directly behind the bit. And because 
tee: drill collar wear IS inevitable on every rotary drilling rig— 
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12 ft. including yours—the possibility of a costly fishing or side- 
tracking job hangs over your rig every time you support the 
how. drill collar in the table with your rotary slips. 
con- 
Vater ‘ ‘ , 
one Why? A quick look at the illus- smooth surface of the drill col- 
with trations show how the steady lar. Should the drill collar slide 
ither wear of a drill collar means less through the rotary slips, the 
and less slip grip by conven- Safety Clamp becomes a safety 
four tional rotary slips every time shoulder that stops it from drop- 
_ you come out of the hole. __ ping further. 
de- > ° 
ae : : There's no way to stop this wear Quick and simple to use, the Safety 
lose Every minute you're drilling, can’t adjust themselves to —but there is a way to take the Clamp is foolproof in its protection. 
‘ the drilf collar is grinding the smaller and smaller diome- , ° Guadiien ienere toade neal . i. 
into ogainst the raw, abrasive ter of the drill collar as it risk out of it... Sudden impact loads against it only 
ll walls of the hole yas be- wears Pt ota (B). Result— wedge the spring-loaded slips tight- 
7 hind the bit. It can’thelp wear- greater greater risk of los- er, thus locking the Safety Clamp 
Ss of ing away and losing diameter. ing the drill collar down the Always place a Baash-Ross Safe- even tighter ry » drill pr. She Ye 
> of But conventional slips that fit hole every time you support it Cl d the drill collar en Ug ea . 
co the diameter of a drill collar with slips unless foolproof pro- ty Clamp around the rt co pal the Clamp releases instantly when 
bly. when new (A)... tection is provided! (or any other flush joint equip- loosened with the wrench! 
h of ment) after you set the 
ad slips but before you re- 
sae lease the elevators. 
“8 It takes but a moment to 
so wrap the Safety Clamp 
around the drill collar and 
Ils tighten it with the quick- 
the acting wrench. Each indi- 
lls, vidual link in the Safety 
re- Clamp has a separate 
otal spring-loaded slip that 
ere takes a firm grip on the 
de- 
ta] 
| PI 
the 
re- 
ind 
ich 
ind 
ed 
in 
ns 
nd 
ls 
in. 
he 
cet drj 
me il collars, 
er protected with a Baash-Ross Safety Clamp. It acts as a rigid 
en shoulder to prevent the drill collar from dropping down the 
hole. On and off in an instant it is one of the best safeguards 
us you can buy to protect your rigs against costly fishing jobs! 
of 
he 
of Every drilling rig should have a Baash-Ross 
p- Safety Clamp. It repays its low cost in the first 
n- 
few weeks of use .. . and it lasts indefinitely. See 
6 your Baash-Ross representative for complete de- 


tails... or write direct! 
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3 A BETTER JOINT SEAL FOR HIGH PRESSURE LINES 
All Industry may benefit from the Petroleum In- controlled to guarantee strict adherence to every 
dustry's solution to one of the most difficult gas- detail of specifications. Extremely close toler- 
keting problems. ances are maintained to secure perfect fit. 
The Ring-Type Joint, providing an all-solid-metal _Brinell hardness of 80-90 for Armco Ingot Iron and 
joint assembly, is fast finding favor in high pres- _ below 130 for 4-6 Chrome Alloy Steel, is carefully 
sure and temperature steam and chemical proc- _ maintained by heat-treating. This assures proper 
as essing services. flow of gasket material without damage to flange 
> | Goetze V-Tite Gaskets, used almost exclusively surfaces and undue stress on bolting. 
by the Petroleum Industry for sealing ring-type Consider this better sealing method for your post- 
joints, are the product of years of mechanical, war plant requirements 
metallurgical and chemical research. r 
They are available in Armco Ingot Iron or low For —_ gasket ae. ee a to go yo 
carbon steel, 4-6 Chrome Alloy Steel, or any of Write “ . raps . ey th ~ on I : = 
the several other desirable metals or alloys; in oo i gasket researc sees e por el 
sizes ranging from one to 80 inches in diameter tory. Flease use company etterhead and mention 
and of standard oval or octagonal shape. position. 
Every step in the fabrication of V-Tite Gaskets, GOETZE GASKET & PACKING CO., INC. 
from metal analysis to final inspection, is rigidly 5 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 
LOWELL THOMAS Speaks on New Gasket Film 
Now available to employee groups, technical societies, engineering schools and other 
organizations throughout the country, this new 35-minute Kodachrome film, “Only a Gasket,” 
tells why these are the “Biggest little things” in modern Industry. Write for full information. 
9° 
Ml e 4 ° i 
Americas Oldest and Largest Industrial Gasket Manufacturer 
5 A 
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nected occasionally (see accompanying 
illustration). A positive displacement 
water meter is set between the water sup- 
ply line riser and the wellhead with 
\4,-in. pipe connections that serve to 
choke the flow of water into the wells. 
Some of the wells take water so easily 
that it is necessary to regulate the flow 
by partially closing the 1/-in. gate valve 
that is set ahead of the meter. 

The operators drilled the pockets in 
the shale in the bottoms of the new key 
wells and used liners, but experience in 
this particular field indicates that it 
would have been less troublesome to have 
stopped drilling at the base of the sand 
and used no liners. 

The sand face plugs up occasionally 
wig@h particles of shale that slough off the 
bottom and wash up. This condition is 
remedied by flushing the well through 
a string of l-in. pipe run to the bottom 
inside the 2-in. tubing, or by the injec- 
tion of a few gallons of commercial hy- 
drochloric acid either at the wellhead or 
through a string of 1-in. pipe. 


All the water input wells on the sec- 
ond project were producing or redrilled 
oil wells except input well No. 1. These 
old wells were simply drilled through 
the sand, bailed out, and washed with 
kerosene prior to water injection. 

@ Water supply and surface equip- 
ment. A 3-in. pipe line from an artificial 
lake about 3 miles north of the Woodson 
field supplies an ample quantity of fresh 
water for flooding purposes. The water 
is treated as it enters the top of one of 
two 14-ft. by 20-ft. wooden settling tanks. 

From these high 500-bbl. tanks, the 
water passes through a filter and on to 
four 250-bbl. wooden storage tanks. 
From there, it is picked up by a diesel- 
engine-driven pump and delivered 
through 2-in. lines to the input wells. 

Corrosion has been kept to a minimum 
by the alum and lime chemical treatment, 
but the operators believe that the proj- 
ects would have been more efficient if 
they had developed and used salt water 
from edge wells. The salt water that is 
produced with the oil is collected and 


SOMETHING NEW ABOUT BELTS 


Asx this question of any petroleum pro- 
ducer, “Which belt is bent more, the 
belt shown in Fig. 1, or the belt shown in 
Fig. 2?” Ninety-nine times in a hundred 
you will be given the incorrect answer. 

There is no question but that the vast 
majority of belt users believe that a belt 
only slightly deflected by the wrapper 
pulley, as in Fig. 1, is bent or “flexed” 
less than the belt in Fig. 2, which is de- 
flected the maximum amount. That be- 
lief is erroneous. There is no difference 
whatever in the amount of flexure so 
long as the diameter of the wrapper 
pulley is the same in both instances. If 
the deflection in Fig. 1 is only one inch, 
and the deflection in Fig. 2 is ten times 
more, the amount of belt bending is ex- 
ictly the same in both instances. 


\ belt bends only at the points of tan- 
gency. Give this matter a moment’s 
thought and any reader will see that the 
amount of bending at the point of tan- 
gency is identical in both examples. 
Each wrapper pulley has only two points 
of tangency and no more. Therefore the 
total amount of bending in the belt while 
passing onto and off either wrapper pul- 
ley is identical. The same thing is true 
is regards the driving and driven pul- 
leys. The belt on Fig. 2 does NOT re- 


ceive more punishment, due to bending. 


FIG. 1. 


than the belt on Fig. 1. For pulling the 
load, and from all other standpoints, Fig. 
2 is preferable. The belt, Fig. 1, will 
have to be wider to have the same ca- 
pacity as the belt in Fig. 2. 

The following letter, written by a belt 
user, is typical. It shows clearly the mis- 
taken reasoning regarding flexure com- 
monly applied to short center drives of 
this type: 

“In my opinion, the practice of in- 
stalling an idler pulley close to the 
smaller pulley of the drive shortens the 
life of the belt, first, because it produces 
two short bends in the belt, and second, 
these bends take place with a very short 
time interval between the two. 

“Heat is generated by the flexing of a 
belt, due to the internal friction; the de- 
gree of heat generated depends upon the 
extent of the flexures and the rapidity 
with which they take place. With the 
idler located as I have stated, the flex- 
ures are not so pronounced and there is 
a greater time interval between the two 
flexures, so that a cooler running belt 
will increase the arc of contact, but with 
the idler located one-quarter of the dis- 
tance, between shaft centers, a contact 
of at least 180 deg. can always be se- 
cured.” 

In view of what I have proved above 
it is now evident that the “rapidity of 





mixed with the fresh water prior to treat- 
ment. 

The water pressure in the input sys- 

tem is maintained at a constant pressure 
at the pump discharge (see curve on 
graphic histories), but it is reduced by 
various amounts at the input wells to 
control the input volume to predeter- 
mined daily rates. 
@ Progress of the water flood projects. 
The Davis flood was begun in Febru- 
ary, 1941, with an average injection rate 
of about 40 bbl. per well per day. This 
rate was stepped up to 65 bbl. per well 
per day during the next four months, and 
reached a peak of about 100 bbl. per 
well 14 months after the beginning. The 
input rate was reduced gradually from 
this peak to the current rate of 45 bbl. 
per well per day. 

The Odell and Hughes flood has fol. 
lowed the same average input rate per 
well, but this flood is still at the peak 
rate of 90 to 100 bbl. per well per day, 
and the oil production is still at the peak. 


kk 
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W. F. SCHAPHORST 


flexure” of a belt is of no importance so 
long as the belt is sufficiently flexible to 
bend the necessary amount. But I should 
like to point out the fact that flexure is 
more rapid on the wrapper pulley of Fig. 
1 than on Fig. 2 because the points of 
tangency are closer together. The points 
of tangency are closer together on ALL 
the pulleys in Fig. 1. If the belt is in- 
clined to heat, due to bending, it 1s plain 
that the number of bends per minute 
and the amount of bending per minute 
are the factors that count. Obviously the 
belt in Fig. 2 is longer than the belt on 
Fig. 1, therefore there are fewer bends 
per minute on Fig. 2 and the amount of 
bending per minute is correspondingly 
less. Clearly, the author of the above 
letter is mistaken. 

Further, the belt on Fig. 2 will remain 
cooler than the belt on Fig. 1 because 
it needn’t be kept so tight, it will slip 
less, and it will have greater pulling 
capacity. 

Drives of this type do not give trouble 
when they are correctly designed. Some- 
times we find insufficient flywheel 
weight, yet the belt is blamed for any 
trouble. If the flywheel is too light the 
belt will be subjected to severe jerks and 
fluctuations especially on drives of va- 
riable load. The lighter the flywheel the 


more severe the fluctuations. 


FIG. 2. 
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QUICK FACTS ABOUT "QRC" 


Quick Ram Change—Whereas many hours of 
hard labor were required for this operation 
on earlier models, rams can now be 
changed in a matter of minutes. 


High Closing Ratio—1000 Ibs. closing pres- 
sure will close the rams against approxi- 
mately 8000 Ibs. well pressure! 


Well Pressure Equalized Front and Back of 
Rams—Well pressure is bypassed to rear of 
rams where it aids in closing, thus con- 
tributing to the more favorable high clos- 
ing ratio. 

Weighs 30% Less than "SDA" Models—Com- 
pact design facilitates transporting the 
unit as well as its assembly in the field. 


10,000 Ibs. Test Pressure Models—6" and 10" 
sizes available in both 6000 and 10,000 Ibs. 
test. 


Plus—Patented self-feeding ram packing, 
fluid pressure operation by remote control, 
self-centering rams and other time-tested 
mechanical features. 

















Frequently, the big difference between a disastrous, costly blowout 
and a safe, profitable completion is the drilling control equipment. 
Because Cameron Type ““QRC"’ Blowout Preventers close swiftly to 
keep mud in the hole and seal unfailingly when called upon to do so, 
you may entrust your well investment to these great drilling control 
units with the assurance that no surer safeguard has yet been devised. 
Just as Cameron's “SDA” model blowout preventer out-performed 
the earlier manually operated types, so does the ““QRC”’ design set 
a new standard in high efficiency, low maintenance, safety and 
dependability. 

it is sound economy to replace obsolete and inadequate drilling 
control units with Cameron's latest pressure-operated models... to 
lock the barn before the horse runs away! 


CAMERON IRON WORKS, INC. 


711 MILBY STREET, HOUSTON, TEXAS 
Export: 74 Trinity Place, New York, N. Y. Oklahoma: 310 Thompson Bldg., Tulsa. California: 
H. G. (eft) Musolf, Los Angeles (Kimball 1281), Long Beach (6-68387). 

















































































































































































































































































































































































































© omeinine engineering principles with 
the science of electronics, Shell en- 
vineers have developed a mechanical de- 
tective that sleuths through the inside of 
tubes in ships and industrial plants to 
ferret out hidden corrosion and other 
weaknesses. 

For years the petroleum industry has 
suffered tremendous losses from corro- 
sion of tubular goods, which are essential 
equipment of all refineries. 

It is likely that unavoidable waste has 
been greater than actual damage. If a 
number of tubes in a heat exchanger or 
condenser have been found defective, 
many plants have followed the safety- 
first custom of scrapping the entire piece 
of equipment on the logical premise that 
what has happened to a number of tubes 
must have happened to all of them op- 
erating under the same conditions. 

Evidence is now available that inter- 
nal or external corrosion in a number 
of tubes does not necessarily mean that 
all tubes in the same bundle are defec- 
tive. On the contrary, instances have 
been found where practically the entire 
bundle could be saved, thanks to a new 
device employing electronics called the 
Shell Probolog. 

Developed by Shell engineers, this new 
device was exhibited at the November 
meeting of the American Petroleum In- 
stitute in Chicago and now has been 
placed on the market. Patent has been 
applied for and the name Probolog is 
being registered. 

The Shell Probolog, as its name indi- 
cates, probes the tubes and logs the re- 
sults. It consists of interchangeable 
probes of different diameters, a mechan- 
ical puller to draw the probe through the 
tube at a constant rate, and an electronic 
recorder. When an electric current is 
passed through the recorder to the probe 
inside a tube, defects in the tube alter 
the resistance of the probe. This resist- 
ance varies according to the thickness of 
the metal and is recorded in two ways. 


HOW TO LOCATE CORROSION IN REFINERY TUBES 
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Here is the mechanical puller described in the article, the insulated 
wire to which the probe is attached, and the electronic recorder. 


First, the recorder is equipped with 
a needle, ink supply, and strip of paper 
on a roll: The current causes the needle 
to draw a line down the strip of paper, 
which unrolls at a regular rate. The line 
follows a regular path so long as the 
tube is normal and the amount of elec- 
trical resistance is unchanged, but when 
the metal thickness has been increased 
by baffles built into the bundle, or when 
the metal has been weakened by corro- 
sion or any means that will cause tube 
deterioration, the needle moves sharply 
from a straight line to indicate a change 
in resistance. 

Second, the recorder also is equipped 
with a small neon light that flashes any 
change in the intensity of resistance, thus 
permitting a rapid preliminary survey of 
any tube. 

The Shell Probolog can be used in 
tubes of any non-magnetic metal—brass, 
aluminum, copper-nickel, stainless steel, 
copper, etc. Development of a model for 






use in ordinary steel tubes is under way. 
An important future use of the Probolog 
is seen in the testing of new tubes for 
structural faults—aluminum tubes, fo: 
example, intended for construction of 
airplanes where a basic weakness might 
bring a disaster. 

An instance that illustrates how the 
Shell Probolog saves waste of material 
occurred at Shell’s Martinez Refinery 
where a condenser of 1224 tubes was in- 
spected. The Probolog found 40 tubes 
in the upper half and virtually all the 
612 tubes in the lower section were in 
poor condition. As the 40 defective tubes 
were scattered throughout the upper 
half, it is likely that the entire bundle 
would have been scrapped under old 
testing methods. 

Furthermore, the Probolog showed 
that only the first 12 in. of each tube 
in the lower half were affected, thereby 
permitting the salvaging of all but the 
short damaged portions. 


kk 
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BRAZEAU AREA. ALBERTA. SHOWS PROMISE 


Some years ago a syndicate took up a 
prospecting area in the Alberta foothills 
and Dr. J. O. G. Sanderson mapped it 
geologically. He showed in a paper pub. 
lished in the Canad- 
| EXCLUSIVE | dian Institute of 
Mining and Metal- 
lurgy Transactions (Vol. XIII, 1939, pp. 
129-442) that a surface structure extends 
in almost a straight line for about 40 
miles. 
Home Oil Company drilled a well in 
a selected location on the structure, be- 
ginning in December, 1937, and aban- 
doned it late in 1940 at 8728 ft. after 
encountering a fault that would have put 
the Madison at a depth of something 
like 10,500 ft. During drilling with cable 
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By FLOYD K, BEACH, Engineer 


tools one gas pocket threw the tools out 
of the hole in a spectacular gesture, but 
the operators abandoned the hole when 
it appeared that the depth to the objec- 
tive Madison was likely to be very great. 

Early in 1945 a new syndicate was 
found to carry on a further test of the 
structure, the location being about half 
a mile east northeast from the first 
well. This well found the Madison at 
9498 ft., but after drilling only 97 ft. 
farther encountered a fault. The hole 
was carried to 11,351 ft. before finding 
a second occurrence of the Madison, and 
at 11,599 ft. went out of the second Madi- 
son into younger beds, and drilling stop- 
ped at 11,689 ft. Test of the second 


“splinter” was negative, but on backing 
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up to test the upper 97-ft. “splinter,” a 
gas flow was found. After acidizing, a 
flow of more than 10,000,000 cu. ft. a 
day was developed. A separator is being 
installed for a test of condensate, and if 
the test is as favorable as early indica- 
tions suggest, there is good hope for de- 
veloping a field. The field will be costly 
to develop owing to lack of roads, rough 
terrain, and faulted, inclined beds that 
make a serious hazard in locating de- 
velopment wells. Even a narrow field 
having a length of 40 miles might be 
highly productive. 

Location of the latest test is in unsur- 
veyed territory about 5 of 17, 43-17 W 
5 Mer. 
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Petroleum Industry hesearch Helps 
Agriculture to Minimize Crop Losses 


By RICHARD SNEDDON, Pacific Coast Editor 


UDespite the sizeable army of scientists 
that is now pitting its logic against the 
depredations of insects and disease, these 
despoilers still take a substantial hunk 

out of the world’s 
| EXCLUSIVE | agricultural income, 

and only the eff- 
ciency of preventive measures keeps 
them from taking very much more. It 
is true that insecticides, fungicides, and 
inhibitors of various sorts have helped 
immeasurably to hold the losses down, 
and at the same time have improved a 
great deal over the years. This would 
seem, offhand, to portend the early doom 
of all unwanted plants and organisms, 
but Nature is a stubborn fighter, and her 
creatures have a disconcerting way of 
accommodating themselves to circum. 
stance, 

Not many years ago, red scale, a vio- 
lent ravager of citrus crops, was com- 
paratively easily controlled by fumiga- 
tion. In the meantime, it has built up a 
strong resistance to hydrogen cyanide, 
and now must be destroyed by a com- 
bination of cyanide and spraying. The 
codling moth, an insect that plays havoc 
with apple crops, was once kept down 
with a single lead arsenate treatment 
each year. Now, it requires seven treat- 
ments a year to keep it in subjection. 
This clearly indicates that only by con- 
stant observation, investigation, and 
adaptation can the agriculturalist insure 
himself against devastating inroads. 


Union Oil Company’s agricultural laboratory. situated in Anaheim, the heart 





Union Oil Company 
opens new California 
laboratory to study 
control of insects, 
fungi, and bacteria. 











Red scale and codling moths are only 
two of the insect species that take an 
expensive toll of growing things. There 
are countless others, each with its own 
peculiar way of life, its own food prefer- 
ence, and its own insatiable appetite, and 
all with an uncommon mania for repro- 
duction. Then, of course, it must be fur- 
ther remembered that insects in endless 
species and fabulous number, are only 
one of the little things that add spice to 
the existence of the agriculturalist, and 
hazard to his operations. Arrayed against 
him are plant diseases of infinite variety ; 
inherent characteristics that render 
plants vulnerable to sudden climatic 
change; parasites that steal the nutri- 
ment from parent plants; unfriendly bac- 
teria; exhausted or deficient soils, and 
a thousand other influences and agencies, 
all determined to make it easy for them- 
selves and tough for the grower. 

It becomes obvious early in the pro- 
ceedings that agriculture is no longer one 
of these “let’s try it and see if it works” 


affairs, but on the contrary is a highly 
scientific pursuit, requiring for its best 
functioning a keen understanding of 
many abstruse and complex phenomena. 
To its aid have come entomologists. 
chemists, plant pathologists, bacteriolo- 
gists, agronomists, meterologists, and 
what was once a distinctly precarious 
adventure is now a series of orderly proc- 
esses, based on fundamental law, and 
tested under every conceivable condi- 
tion. In the establishment of such meth- 
ods, and in the development of many 
commodities and products essential to 
profitable operation, the petroleum in- 
dustry has played an important part. It 
is, therefore, not altogether surprising, 
in the keenly competitive postwar mar- 
ket, to find many petroleum organiza- 
tions accentuating their agricultural in- 
terests, and more intimately identifying 
themselves with the growers and their 
problems. 


The larger companies, with well 
staffed research departments and di- 
verse facilities, are capable of conduct- 
ing extensive studies of the most com- 
plex and remote processes, and develop- 
ing organic chemicals for many agricul- 
tural uses. Some of them have been work- 
ing closely with citriculturalists and 
other growers for a long time, and sev- 
eral have reached that stage of coopera- 
tive activity, at which the logical] next 
move is “on the spot” experimentation. 
and a general expansion of field work. 


of California’s citrus fruit belt. 
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Greenhouse provides ideal temperature, humidity, and soil conditions for 
the growth of the plants that are to be used in various experiments. 


In this category is Union Oil Company, 
which recently opened a completely mod- 
ern agricultural research laboratory, 
with a full roster of well qualified per- 
sonnel, in Anaheim, the heart of South- 
ern California’s citrus belt. 

This laboratory is a typical California 
ranch house building, constructed in U 
shape, with a greenhouse opposite the 
open end. It contains among other things, 
a technical library, an assembly room 
that seats 60 people, a motion picture 
projection room, a photographic dark 
room, an insectary, fungicidal, bacterio- 
logical and chemical laboratories, and 
special chambers for dusting and spray- 
ing experiments. It is interesting that the 
assembly room is designed for holding 
seminars, lectures, and consultations 
with local growers, and may also be used 
as a meeting place for various agricul- 
tural groups and societies. The different 
units have been situated, with respect to 
each other, in the most convenient ar- 
rangement. Indeed, the entire structure, 
with its accoutrements, has been planned 
to facilitate to the greatest degree a 
pretentious program of research. 

Photography plays a leading role in 
work of the type that will be carried on 
here, for it provides a means of making 
a permanent, visual record of effects at 
appropriate time intervals. For example, 
when an insecticide has been developed 
beyond the laboratory stage, and goes 
into field tests, it may be tested over a 
relatively large orchard area, possibly 
three or more acres. Trees in such a test 
region may be either dusted or sprayed, 
after which the behavior of the insect 
population is observed very closely, and 
compared with incidental behavior on 
untreated trees of the same kind in an 
adjacent area. The value of photographs 
of characteristic effects is immediately 
obvious. It should be pointed out, inci- 
dentally, that the scarcity or plenitude 
of bugs is not the sole criterion of effec- 
tiveness. The condition of the trees is 
equally significant. 

Pictures, thus, may show burned or 
unburned foliage, incrustations of in- 
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sects before and after, appearance of the 
fruit, and in general the results of treat- 
ment or the lack of it. Sometimes results 
are so exaggerated as to create a pro- 
nounced difference in the overall appear- 
ance of the trees. In such circumstances, 
even distant photographs will show the 
results of infestation, or conversely, the 
clearing up of a bad condition. There 
are, of course, many natural and induced 
characteristics that may be recorded and 
preserved by photography. The effective- 
ness of fertilizers and inhibitors, may be 
confirmed by visual evidence, which is 
retained for further study at any time it 
may be convenient. In the projection 
room, slides of the photographs may be 
screened in greatly enlarged dimensions 
for more minute examination, and for 
general exposition. Supplementing this 
phase of the work wherever it can do so 
to advantage will be the electron micro- 
scope, which gives magnifications far 
beyond those of the best light instru- 






ments, and thus promises to open a brand 
new area of investigation. 

The insectary is divided into five sma|| 
rooms, opening into a large central work 
chamber. The small rooms permit the 
growth of separate insect cultures under 
the temperature and humidity condition. 
most favorable to each. A brief descrip. 
tion of the development and disposition 
of a red scale culture will perhaps con 
vey a general idea of the processes in- 
volved: Red scale insects, which are just 
visible to the naked eye, have a pro- 
nounced avidity for squash. An infected 
squash, therefore, is maintained in the 
insectary at the ideal temperature for 
healthy growth. (The healthy growth otf 
the insects—not the squash.) Each morn 
ing, tiny crawlers hatch out, remain mo 
bile for an hour or two, and then emit a 
waxy substance in which they become 
immersed and by which they attach them. 
selves forevermore. It is at the mobile 
stage that they are utilized by the ento. 
mologist in his experimental infections. 

From the parent squash, the young 
crawlers are transferred by means of a 
fine camel hair brush to an orange o1 
grapefruit, and the newly contaminated 
fruit is then placed in a humidity cabi- 
net for about six weeks. At the end of 
the incubation period, the number of 
insects is determined, the fruit is treated 
with an insecticide, and is returned to 
the humidity cabinet for another three 
weeks. When that time has elapsed, the 
live insects are again counted, and if the 
insecticide has proved effective, it may 
now be subjected to a field test. Satis- 
factory results, of course, are not neces- 
sarily acquired by a single treatment. 
and the use of an insecticide of unknown 
capacity may require many adaptations 
of procedure before definite conclusions 
are reached, so that the research process 
is rarely as simple and direct as the fore- 
going description would indicate. 

Then there are endless other species 
of insects under constant study, as they 
are maintained in the proper environ- 


Interior of the greenhouse with Arthur Fawver at work. This department 
raises the plants for many tests under the most favorable conditions. 
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ment, and fed their favorite foods. In. 
fected leaves and fruit are brought into 
the insectary from the orchards and 
the ranches, placed in jars and coddled 
and fed until they reach maturity, and 
can reproduce more of their kind. Th-y 
are permitted to gorge themselves on 
chard, spinach, beans, or whatever they 
seem to like best, and are to be found 
in the insectary in interesting variety, 
and in all stages of development. They 
are destined for a very worthwhile place 
in the scheme of things, and will no doubt 
directly or indirectly provide the answers 
to many important questions now troub- 
ling an inquisitive science. 

The greenhouse is in effect the same 
thing to the plants as the humidity cabi- 
nets are to the insects. It supplies soil 
and atmospheric conditions, ideal for 
growth of each particular species of 
plant, and permits at the same time such 
cultivation and attention as is necessary 
to adequate development. It is also em- 
ployed to bring plants to the proper stage 
at which they may be infected with cul- 
tures before going to spray or dust lab. 
oratories. In addition to the greenhouse, 
there is an outside truck garden, where 
requisite crops for insect feed are raised. 
and small field tests may be conducted. 

The fungicidal and bactericidal lab- 
oratories, as the names imply, are espe- 
cially adapted and equipped for the test- 
ing of substances destructive to bacteria 
and fungi. This phase of the work also 
involves the recognition of unknown spe- 
cies, and development of the species re- 
quired for experimentation, in such 
quantity and virility as to permit the con- 
duct of a schedule of artificial infesta- 
tion. As in the case of insects, conditions 
must be provided for healthy growth 
of the cultures, from the standpoint of 
food, as well as temperature and humid- 
ity. Bacterial counts before and after are 
made in the usual manner, microscopi- 
cally, and conditions of fungus growth 
not visible to the eye are similarly mea- 
sured. 

The chemical laboratory has an inter- 
esting and important function: In the 
general research laboratory at Wilming- 
ton, there will be synthesized organic 
compounds, which from their structure 
and properties would seem to offer good 
possibilities as insecticides, fungicides. 
growth promoters, growth inhibitors, 
soil conditioners, or any one of a num- 
ber of beneficial commodities. When such 
a compound has been tested at Anaheim. 
and has been found to justify its selec- 
tion, the local chemists will then begin to 
synthesize variations of the original. They 
may be purified to different degrees to 
provide a coincidental variation in prop- 
erties, but in each new form will auto- 
matically be subjected to a searching 
analysis to determine all pertinent phys- 
ical and chemical characteristics. Solu- 
bility in water, and oil, hydrogen ion 
concentration in water, stability to light. 
and reaction to storage under various 
conditions, are all important considera- 
Above is a low volume, high velocity orchard duster in use. This particular tions in this particular branch of re- 
job is an experimental application. Below, Entomologist Dr. E. L. Wampler search. Apart from the actual discovery 
treats vegetables in the truck garden with toxic dust. Damage to foliage of new agents and reagents, the process 
will thus be determined, and vegetables will later be used to feed insects. will be responsible for the acquisition of 
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Junior Entomologist F. H. Wymore brushes red scale crawlers from the 
parent squash onto a grapefruit. The infestations will later be treated 
experimentally with various insecticides, mostly of petroleum derivation. 


data that will immensely benefit the ag- 
ricultural industry, and, of course, the 
petroleum industry with which it is now 
so closely allied. 

The chemists will also apply them- 
selves to such problems as determining 
the amount of spray or dust left on 
plants that have been treated; what con- 
stitutes a lethal dose of any agent under 
consideration; in what concentration it 
can best be employed to assure the maxi- 
mum damage to the destructive element 
without hurting the tree. There is, how- 
ever, no rigidly established program. 
Soil, water, and atmosphere must be 
analyzed before local growth phenomena 
an be fully understood, and there is, in- 
leed, scarcely a move in the entire 
camut of operations in which analyses 

r syntheses doesn't become relative and 
ssential. 

Plants from the greenhouse are taken 

the spray laboratory, placed on a 
mall revolving table inside a stainless 
teel chamber, where they are given an 

coating of oil or water-mixed spray 
\s each plant revolves under the spray 
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gun, a vacuum system removes the pol- 
luted air, so that the operator is not 
obliged to inhale toxic fumes during the 
operation. The spray machines are pre- 
cision instruments capable of close con- 
trol, and sprays are made up accurately 
in solutions or mixtures of predeter- 
mined concentration. From the concen- 
tration used, and the time taken to kill 
the bugs, the lethal dosage in milligrams 
per square inch of plant surface can be 
readily computed. 

The dust laboratory is very similar to 
the spray laboratory in its accoutre- 
ments, and its function hardly needs 
further elucidation. The dusts them- 
selves are prepared with the active in- 
gredient in various proportions, depend- 
ing on their nature and action, and are 
usually applied with air pressure. From 
the dust laboratory (or the spray labora. 
tory) the treated plant normally goes 
back to the greenhouse, where it is kept 
under close observation to determine the 
effects of the reagents used, on both in 
festation and plant. These experiments 
uot only determine the action of known 


products, but are designed to lead to the 
discovery of new ones in any of the cate. 
gories already named. Weed killers. 
grass killers, and other herbicidal prod- 
ucts are much in demand, and researches 
will be directed toward better under. 
standing of the need, as well as improve. 
ment of existing herbicides, and discov. 
ery of new ones. 

This is largely a description of an 
interesting angle in petroleum enter. 
prise, not going too much into detail re- 
garding the methods employed, or the 
specific problems to be tackled. It indi- 
cates, however, that the industry has 
definitely reached the age of cooperative 
endeavor. Here is a concerted effort that, 
although comparatively new in its imme- 
diate form, has been gradually taking 
shape over many years. It is long since 
the petroleum industry first began to 
help the citriculturalists in their fight 
against frost, fungi, insects, and other 
despoilers of the valuable citrus crops. 
The battle has been a tough one, and a 
costly one. It has added approximately 
30 per cent to the citriculturalists’ over- 
head, but at least it has been an effective 
expenditure, and in no small measure its 
effectiveness can be attributed to the 
contribution of the petroleum industry. 
Most of the materials that will be tested 
in the Anaheim agricultural laboratory 
will be organic chemicals synthesized 
from petroleum products. Petroleum al- 
ready yields a formidable array of com- 
modities for the diverse uses of the 
grower. The future will see it greatly 
extended! 

The institution of a field laboratory. 
such as that described, equipped with the 
latest in process and device, and staffed 
with a corps of scientists, each fully in- 
formed upon and specifically devoted to 
a significant phase of the total project, is 
a tool of immeasurable potential. It can 
not only achieve richly in laboratory 
planned and organized researches, but 
can do much to improve, conserve, and 
refine, in the full scale operations that 
are the responsibility of the farmers and 
orchardists. Behind this particular lab- 
oratory are the entire research facilities 
of Union Oil Company. It is really a 
tributary of the main laboratory at Wil. 
mington, which has long been a leader in 
western research. 

Whatever the ultimate outcome may 
be, it appears certain that the problems 
of the agricultural industry are going to 
involve the petroleum industry more and 
more as time goes on. For one thing. 
petroleum is an immediately available 
and prolific source of chemical supply. 
from which the wizardry of science can 
conjure any known or predictable or- 
ganic compound. For another thing, the 
petroleum industry developed a new 
science-confidence during the war, and is 
now ready to mount and tame any hors« 
that promises useful service and a profit. 
able ride. Union Oil Company's agricul. 
tural laboratory is a tangible recogni 
tion of a related and very worthy 
enterprise, in which the company has 
been a partner for many years, and can 
how see an opportunity for even greater 
service <x 
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Junior Entomologist F. H. Wymore brushes red scale crawlers from the 
parent squash onto a grapefruit. The infestations will later be treated 
experimentally with various insecticides, mostly of petroleum derivation. 


data that will immensely benefit the ag- 
ricultural industry, and, of course, the 
petroleum industry with which it is now 
so closely allied. 

The chemists will also apply them- 
selves to such problems as determining 
the amount of spray or dust left on 
plants that have been treated; what con- 
stitutes a lethal dose of any agent under 
consideration; in what concentration it 
can best be employed to assure the maxi- 
mum damage to the destructive element 
without hurting the tree. There is, how- 
ever, no rigidly established program. 
Soil, water, and atmosphere must be 
analyzed before local growth phenomena 
can be fully understood, and there is, in- 
deed, scarcely a move in the entire 
gamut of operations in which analyses 
or syntheses doesn’t become relative and 
essential. 

Plants from the greenhouse are taken 
to the spray laboratory, placed on a 
small revolving table inside a stainless 
steel chamber, where they are given an 
even coating of oil or water-mixed spray. 
\s each plant revolves under the spray 
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gun, a vacuum system removes the pol- 
luted air, so that the operator is not 
obliged to inhale toxic fumes during the 
operation. The spray machines are pre- 
cision instruments capable of close con- 
trol, and sprays are made up accurately 
in solutions or mixtures of predeter- 
mined concentration. From the concen- 
tration used, and the time taken to kill 
the bugs, the lethal dosage in milligrams 
per square inch of plant surface can be 
readily computed. 

The dust laboratory is very similar to 
the spray laboratory in its accoutre- 
ments, and its function hardly needs 
further elucidation. The dusts them- 
selves are prepared with the active in- 
gredient in various proportions, depend- 
ing on their nature and action, and are 
usually applied with air pressure. From 
the dust laboratory (or the spray labora- 
tory) the treated plant normally goes 
back to the greenhouse, where it is kept 
under close observation to determine the 
effects of the reagents used, on both in- 
festation and plant. These experiments 
not only determine the action of known 


products, but are designed to lead to the 
discovery of new ones in any of the cate. 
gories already named. Weed killers, 
grass killers, and other herbicidal prod. 
ucts are much in demand, and researches 
will be directed toward better under. 
standing of the need, as well as improve. 
ment of existing herbicides, and discov 
ery of new ones. 

This is largely a description of an 
interesting angle in petroleum enter. 
prise, not going too much into detail re. 
garding the methods employed, or the 
specific problems to be tackled. It indi- 
cates, however, that the industry has 
definitely reached the age of cooperative 
endeavor. Here is a concerted effort that. 
although comparatively new in its imme- 
diate form, has been gradually taking 
shape over many years. It is long since 
the petroleum industry first began to 
help the citriculturalists in their fight 
against frost, fungi, insects, and other 
despoilers of the valuable citrus crops. 
The battle has been a tough one, and a 
costly one. It has added approximately 
30 per cent to the citriculturalists’ over- 
head, but at least it has been an effective 
expenditure, and in no small measure its 
effectiveness can be attributed to the 
contribution of the petroleum industry. 
Most of the materials that will be tested 
in the Anaheim agricultural laboratory 
will be organic chemicals synthesized 
from petroleum products. Petroleum al- 
ready yields a formidable array of com- 
modities for the diverse uses of the 
grower. The future will see it greatly 
extended! 

The institution of a field laboratory. 
such as that described, equipped with the 
latest in process and device, and staffed 
with a corps of scientists, each fully in- 
formed upon and specifically devoted to 
a significant phase of the total project, is 
a tool of immeasurable potential. It can 
not only achieve richly in laboratory 
planned and organized researches, but 
can do much to improve, conserve, and 
refine, in the full scale operations that 
are the responsibility of the farmers and 
orchardists. Behind this particular lab- 
oratory are the entire research facilities 
of Union Oil Company. It is really a 
tributary of the main laboratory at Wil. 
mington, which has long been a leader in 
western research. 

Whatever the ultimate outcome may 
be, it appears certain that the problems 
of the agricultural industry are going to 
involve the petroleum industry more and 
more as time goes on. For one thing. 
petroleum is an immediately available 
and prolific source of chemical supply. 
from which the wizardry of science can 
conjure any known or predictable or- 
ganic compound. For another thing, the 
petroleum industry developed a new 
science-confidence during the war, and is 
now ready to mount and tame any horse 
that promises useful service and a profit- 
able ride. Union Oil Company’s agricul- 
tural laboratory is a tangible recogni- 
tion of a related and very worthy 
enterprise, in which the company has 
been a partner for many years, and can 
now see an opportunity for even greater 
service. kkk 
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Elbows | 90° Long hadius ¥,"-24" ¥,"-24" 1°-12" | 3,°8" 4"-24" | 3°-12" 
Elbows | 90° Short Radius 1”-30" 14%4°-30" 
Elbows | 45° Long Radius ¥2"-30"* ¥,"-30"* 1"-12” P 4°-24" | 3°-12° 
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Returns | 180° Extra Long Radius| 1°-214” 1"-244" 
Tees Straight Y%"-24" ¥,"-24" %°.8" 
Tees Reducing Outlet Y."-24" %"-24" Y"-8" 
Reducers | Concentric & Eccentric |1x34-24x20 | 1x34-24x29 1x¥-8"x6” 
Caps 1"-24" 1°-24" 1°-8” 
Stub Ends} Lap Joint 1°-24" 1°-24" 
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returns available in both Standard weight 
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Nipples | Shaped, 45° to Header | 1%4°-12” 1%4°-12° 
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Rings Welding Y,"-12" "12" ards. For further details please refer to > ae 
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PROPOSED DESIGN FOR FIELD-TESTING UNIT 


By MARSH S. WATSON, JR.,* The Texas Company 


@ Introduction. Periodic and special 
field testing has become a routine func- 
tion of governmental and industrial en- 
gineering departments in oil field areas 

where the most ef- 


| EXCLUSIVE | ficient production | 


methods are prac- 
ticed. To facilitate this operation, mobile 
units are employed to carry the testing 
apparatus from well to well. This ar- 
ticle offers a proposed design for such a 
unit. 

\t the present time many different 
types of vehicles are 
used to transport | 
testing equipment. 

\ few of these are | 

trailers, passenger 

cars, pick-ups, sta- 

tions wagons, panel . . 

delivery trucks and, ). 

more recently, 

jeeps. Each type has 

its own particular 

advantages and dis- 

advantages. With 

the exception of M. S. Watson 
trailers all others in the group have one 
outstanding disadvantage, that being 
that the unit must remain at the well 
location during the entire test and can- 
not be used for transportation around 
the lease to tank batteries or back and 
forth between the field office and the well 
location. This is a notable disadvantage 
but does not disqualify the use of such 
vehicle by any means. 

Current functions of field-testing units 
are quite varied. No doubt in the near fu- 
ture their usefulness will be increased 
as the need and means for reservoir an- 
alysis increase. A few of the uses are 
bottom hole pressures, productivity in- 
dices, pressure draw-down and pressure 
build-up tests, bottom hole sampling, 
well bore temperature surveys, gas-oil 
contact and water-oil contact tests, trip- 
ping or removal of bottom hole chokes, 
top of cement surveys during drilling 
operations, gas-oi] ratios and oil sam 
pling. The type and extent of informa. 
tion desired varies from area to area, 
but in general may all be incorporated 
under the classification of field testing 
that will be an integral part of engineer- 
ing operations. 

*Marsh S. Watson, Jr., a native Texan, has 
attended Texas A. & M. College and this spring 
received the degree of bachelor of science in 
petroleum engineering from the New Mexico 
School of Mines. Formerly employed by Conti- 
nental Oil Company as petroleum engineer, he 
has had varied experience in field testing in 
New Mexico and West Texas. He is now in 


South America as a petroleum engineer for 
The Texas Company. 
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Prospective standard 
is presented showing 
equipment needed and 
its arrangement in 
commercial vehicle. 











@ Pertinent factors. The first step in 
the selection and construction of a unit 
is determination of the magnitude of the 
needs in a particular area. Upon this 
will depend the size of the unit, com- 
pleteness of equipment, and the money 
that can be allocated for this purpose. 

Before actual construction is begun, 
it is logical to consider the major fac- 
tors of importance necessary for a sat- 
isfactory unit. These factors are: 

Cost. No other stipulation is more lim- 
iting and should be more carefully con- 
sidered than total cost of the complete 
installation ready for use. It is truly said 
that the cheapest in price is not always 
the wisest choice nor the most econom- 
ical in the long run. Very often, however, 
poor planning results in total cost reach- 
ing an excessive figure, causing skep- 
ticism of the economic utility of the 
project. By thoughtful study and con- 
scientious valuation of needs combined 
with the ability to utilize standard equip- 
ment a satisfactory unit may be con- 
structed well within a feasible total cost. 

Flexibility. By the proper selection of 
a few accessories such as different range 
temperature and pressure elements for 
bottom hole pressure gages and differ- 
ent range clocks and clock-driven re- 
cording pressure gages, the unit may be 
used for diversified testing. Equipment 
should be so carried that it may be de- 
tached and left at the field laboratory 
when not being used. Such a case may 
be illustrated by pointing out that the 
equipment needed in special flow testing 
need not be subjected to additional wear 
by being carried during static bottom 
hole pressure surveys. When a special 
test is desired, necessary additional 
equipment may be loaded into the unit. 
By having a specific place where the 
equipment may be quickly installed. 
maximum flexibility is obtained. 

Simplicity. The need for each piece of 
equipment in the unit must be justified. 
An over-crowded and complicated hook- 
up is difficult and expensive to construct 


and a handicap in the field. The design 
and requirements should be so simple 
that any company shop or mechanic 
would be able to install the entire layout. 
By the same token the unit is easily re- 
paired, and lost time is cut to a mini- 
mum. 

Safety and ease of operation. Too often 

the operator receives little consideration 
in the planning of the installation. The 
field engineer, as an integral compo- 
nent of the testing unit, rightly expects 
complete safety combined with ease of 
operation. Provisions should be made 
for ample space for freedom of move- 
ment, protection from weather, and good 
lighting for night work. It should be re- 
membered that the data received for cal- 
culations and considerations in the of- 
fice can be no more accurate than operat- 
ing conditions permit. 
@ Equipment. Before choosing the ve- 
hicle to be used a list should be com- 
piled containing all equipment needed. 
Such a list might include: 

Bottom hole pressure gages. Many op- 
erators use more than one make of bot- 
tom hole pressure gage. Several satis- 
factory instruments are on the market 
today, and the types used will depend 
largely on the preference of operating 
personnel. Different range clocks should 
be available for use, as short recording 
time is usually sufficient for static bot- 
tom hole pressure surveys whereas great- 
er time ranges are necessary for special- 
ized testing. 

Extra pressure elements, Flexibility is 
gained by the use of additional elements. 
A range of pressure elements is neces- 
sary in areas where wide variations in 
bottom hole pressures exist. 

Temperature elements. A thermal 
gradient of the well bore is obtainable 
by the use of temperature elements. 
Some types of bombs have interchange- 
able pressure and temperature elements; 
others are made as a separate unit. All 
are available in ranges to measure con- 
templated bottom hole temperatures. 

Bottom hole sampler. Study of fluid 
properties under reservoir conditions is 
possible by procuring a bottom hele sam- 
ple for analysis in the laboratory. Sev- 
eral types of instruments are available 
for this operation. The sampler desired 
will depend on individual preferences; 
however, the principles of operation are 
fundamentally the same. 

Extra charts. Ample supplies of new 
charts for each type of recording equip- 
ment should be maintained at al] times. 
Dua] pen recorders require different col- 
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WHATS IN A 
NAME PLATE? 





IN THIS CASE the name plate holds the 
secret of the satisfaction you will have 
with Diesel power. 


For this name plate is evidence of some 
of the most intensive work ever under- 
taken in the General Motors Research 
Laboratories. 


It started back when all Diesels were 
cumbersome, stationary engines. But the 
Diesel idea looked good. Maybe it could 
be made more useful. So GM experts went 
to work on it. 


THEY MADE IT two-cycle — quick to re- 
spond to additional loads because power 
is furnished on every downward stroke 
of each piston. They eliminated all the 
old surplus weight and size of former 
Diesel engine practice and built in a more 
than ample supply of horsepower. They 
developed unit injection—did away with 
high-pressure fuel tubing. They designed 
Uniflow scavenging — made a clean- 
burning, efficient engine. Then to top it 
all, they simplified the design and made 
wearing parts easy to get at, and inter- 
changeable even between engines with 








yi 
’ 7 

%.! 2 in. different numbers of cylinders. 

gl ALL THIS has added up to today’s 


~~ 


‘all | & ; sturdy, hard-working, money-saving GM 

FEATURES of the ‘2 Diesel—a Diesel that brought the era of 
pee the GM locomotive and its streamliners, a 

GM "'71” DIESEL te cl Diesel that has changed the picture of 
marine propulsion—an industrial Diesel 

@ Compactness ready to take on the toughest jobs of 
transportation, construction, fishing, min- 
ing, lumbering and anything else you 
@ 2-cycle, smoother operation have to offer. Yes, ready to take them on 
and do them more reliably, at lower cost. 


@ Quick starting under all conditions 


@ Easy accessibility of wearing parts 





@ Unit injectors—no high-pressure piping R : 
P ‘ we: A nation-wide organization of GM 
@ Maximum parts interchangeability regardless Diesel sales and servicing dealers 


of number of cylinders stands ready to handle every 


@ Uniflow performance at high altitudes need for parts end service. 


DETROIT DIESEL ENGINE DIVISION 


DETROIT 23, MICH. e prensa, ats erage 
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FIG. 1 


LEFT SIDE VIEW OF PROPOSED INSTALLATION 


FIG. 2 


RIGHT SIDE VIEW OF PROPOSED INSTALLATION 








ors of ink. Charts for pressure bombs 
should be stored in a protected place 
and must not be warped, as they are del- 
icate and fit in the recording chamber 
with small tolerances in most cases. 

Scanner and calibration curves. In the 
course of testing, periodic checking of 
results is often desired. For this purpose 
a scanner for all deflection readings and 
a calibration curve for each instrument 
used should be available. These offer a 
means for determining that desired in- 
formation has been obtained before op- 
erations are terminated, saving time and 
expense by making one trip do the job. 

Containers for liquids, Leak-proof con- 
tainers for cleaning fluids, solvents, soap, 
high grade oil, ete., should be provided. 
These liquids are used in the operation 
and the cleaning of testing equipment. 
Their proper handling is necessary to the 
safety of the unit and the operator. 

Pressure gages. Tubing and casing 
pressures are pertinent information as 
a part of static pressure surveys. It is 
good practice to carry two gages, in or- 
der that one may be used to check against 
the other periodically. 


86 


Recording pressure gages. A complete 
record of tubing and casing pressures on 
a round-the-clock basis during flow time 
is essential when productivity indices 
are taken. The condition of the well with 
regard to a stabilized rate of flow may 
best be seen by observing these charts 
at the wellhead. Continuous recording 
of the gas pressure on the orifice plate is 
essential in calculating total gas during 
a flow period. 


Flexible metal hose. Connections be- 
tween the wellhead and the recording in- 
struments are made by the use of flexible 
hose. Lengths of 3 ft. and 6 ft. are adapt- 
able for this use and should be adequate 
for all needs. Pressure-tight connections 
are a requisite for accurate information. 


Orifice well tester. Orifice heads and 
plates are used on the vent line to meas- 
ure gas in fields where there are flowing 
wells. Different size orifices give wide 
pressure ranges permitting all volumes 
of gas to be measured within the limita- 
tions of the recording instrument. 


Water meter. In areas where the pro- 
duction of water with oil is high it may 


be desirable to determine the total water 
produced during a test. By placing the 
water meter on the syphon line from the 
gauge tank, water may be bled off and a 
cumulative record kept by the use of 
this meter. 

Hand - operated centrifuge and hy- 
drometer. The gravity of the fluid and 
the per cent of BS&W should be deter- 
mined during testing. It is possible to ob- 
tain these figures from the pipe line 
gauger; however, it is often desirable to 
check them for- different rates of flow. A 
small hand-operated centrifuge is most 
useful in obtaining readings on per cent 
cut. The oil gravity may be taken by the 
use of standard API hydrometers. 

Gauge line. Produetion rates are pro- 
curable by periodic gauging of the test 
tank. Tables for all test tanks are indis- 
pensable in converting the gauge reading 
from inches to barrels. 

Power reel. The power unit may be 
driven by an individual motor or by a 
power take off from the main vehicle 
transmission. The mechanism should in- 
clude a hydraulic brake for safety in 
pulling the bomb. The reel should be 
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large enough to accommodate the length 
of wire required to reach maximum run 
depths. 

Lubricator. A lubricator holds the 
bomb preceding its descent down the 
well bore. Its overall length must be 
greater than that of the bomb. The top 
of the lubricator is equipped with a 
packing gland that allows passage of 
the steel line without leakage of pres- 
sure. A rotating sheave facilitates the 
movement of the wire through the pack- 
ing gland. A small needle valve must be 
provided on a tapping nipple in the 
side of the lubricator in order to reduce 
the pressure inside to that of the atmos- 
phere after the completion of a run out 
of the well. 

A simple device may be used to re- 
tain the bomb in the lubricator while 
making connection to the wellhead. The 
body of a needle valve may be sawed in 
half splitting the flow chamber above 
the valve seat. A hole drilled through 
the lubricator wall near the bottom end 
will permit passage of the valve over 
stem inside the lubricator. The valve 
may then be centered over the hole and 
secured to the lubricator, pressure-tight, 
by welding. The bomb will rest on the 
stem when the valve is closed. In the 
open position the passage is cleared al- 
lowing the bomb to descend. 

Hand tools and wrenches. A kit con- 
taining small tools for minor repairs to 
equipment is useful. Wrenches ranging 
from 14 to 36 in. in length for breaking 
out well connections prior to the use of 
testing equipmert are essential. In some 
cases it may be necessary to carry larger 
wrenches to handle heavy connections. 

Repair parts. Breakdowns frequently 
occur in the most consistently used 
equipment. Parts or temporary substi- 
tutes should be available for minor re- 
pairs in the field. 

Wellhead connections. To facilitate 
connection of equipment to the wellhead 
in all areas swedge nipples, steel nip- 
ples, collars, and special type couplings 
should be carried. 


Clean rags. Frequent cleaning of all 
testing apparatus is necessary for ac- 
curate work. Due to this and the nu- 
merous occasions for removing oil and 
production wastes from hands, clean 
rags are essential. 

@ Space requirements. With this 
equipment in mind an estimate can be 
made on space requirements. The writer 
believes a panel delivery of the three- 
quarter ton class (Fig. 1) combines all 
desired features in the most usable form. 
Common commercial vehicles have ap- 
proximately the same floor dimensions; 
these dimensions range from 100 to 110 
in. in length by 55 to 58 in. in width for 
models with approximately 122 to 125- 
in. wheelbase. This provides adequate 
working space for a two-man crew with 
full equipment. An important advantage 
is that all apparatus may be carried in- 
side the vehicle gaining both protection 
for the equipment and a pleasing appear- 
ance for the overall unit. 

@ Installation of equipment. The pro- 
posed design offers suggestions for the 
location of each major piece of equip- 
ment deemed necessary for a complete 
field-testing unit. Modification in type, 
number and location of each piece of 
equipment to suit the individual desires 
of operating personnel is suggested 
where it is thought an advantage may 
be gained by so doing. The same funda- 
mental ideas may be incorporated in a 
light panel delivery by a slight sacrifice 
in space and amount of equipment. It is 
probable that needs may be met in many 
areas with the lighter unit. 

The location of equipment will be 
taken up in a counterclockwise direction 
beginning with the left side of the in- 
stallation illustrated by Fig. 1. 

Desk and accessories. Numerous cal- 
culations must be made at the well site 
during many types of tests. To have a 
place where such work may be done with 
ease is logical to expect. 

A desk, approximately 20 in. deep by 
26 in. wide, and stool will pay for their 
space requirement many times over in 


FIG, 3. TOP VIEW OF PROPOSED INSTALLATION 
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Research on corrosion 


The University of Texas plans 
to expand investigation of ways 
to reduce corrosion in gas well 
pipes, according to an announce- 
ment by Dr. Normal Hackerman. 
A full-time research worker will 
be employed effective July 1. 
The Natural Gasoline Association 
of America financed a fellowship 
on the subject last year and will 
offer a larger one for the year 
beginning July 1. Dr. Hackerman 
will select the recipient from 
graduate students in chemistry or 
chemical engineering at the uni- 
versity to carry out the research. 











convenience and usefulness. The desk 
braced to a backboard can be fixed di- 
rectly to the wall of the vehicle. A small 
drawer may be provided in the desk, 
so that the scanner, calibration curves 
and other pertinent information will be 
at the fingertips of the operator. A latch 
should be installed in the drawer to pre- 
vent it from jarring open due to the vi- 
bration encountered in over-the-road 
travel. 

The stool can be swung to a side posi- 
tion when not in use. Thefleor support 
may be constructed from small diameter 
tubing placed perpendicular to a thin 
steel plate and adequately braced on 
three sides to this plate. This floor sup- 
port can be placed against the wall at 
the back of the desk and anchored sub- 
stantially there. The seat of the stool is 
fastened to a steel rod with a 90-deg. 
bend on the opposite end extending in- 
side the main upright. Slots may be 
cut in the main upright in two positions, 
number one for the seat in place, number 
two for the seat retracted. By raising 
the seat slightly it may be moved from 
one slot to the other. For those operators 
who feel that the space thus gained does 
not justify the extra mechanism, the stool 
may be anchored directly to the floor in 
the usable position. 

Due ot the fact that testing must con- 
tinue until desired results are obtained. 
regardless of the hour, a light must be 
provided for night work. It may be placed 
on the backboard of the desk (Fig. 1) 
and operated from the wiring circuit of 
the vehicle. The light may be fashioned 
from a 110-volt fixture by removing the 
high voltage connections and putting in 
their place fixtures using a low voltage. 

Gaugeboard. Recording pressure 
gauges with their pens in a raised posi- 
tion may be safely carried upright on a 
flat board (Fig. 1). These may be 
strapped or clamped to the board by a 
variety of means; in this position they 
are handy for removal at the testing site. 
With slight padding, this position offers 
protection from breakage and excess vi- 
bration that would be encountered 
sheuld they be carried in a free position 
on the floor. 

Lubricator well. This well should be 
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COMPLETE ENCLOSU 
FOR PROTECTION 
AGAINST DIRT, _ 
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HYDRAULIC 
DYNAMOMETERS 


Assure 
Accu rate, Data 


With an accuracy approximately 99.7% 
perfect, HI-EFF Hydraulic Dynamo- 
meters leave nothing to guesswork. This 
high degree of accuracy is due to sound 
design and precision construction which 
assure all frictional and torque losses, 
except of cradle bearings, being measured 
on the scale. The same consistent ac- 
curacy is maintained with all capacities 
to 6,500 H.P.—speeds to 25,000 R.P.M. 
Let a HI-EFF Hydraulic Dynamometer 
give you the performance facts on tor- 
que, B.H.P., and efficiency. There are 72 
different capacity HI-EFF models avail- 
able from standard patterns, each with a 
wide operating range. Write for com- 
plete details. Taylor Manufacturing Co., 
3046 West Mienecke Avenue, Milwaukee 
10, Wisconsin. 


TATLOR 
NINLWAUREE 


HI-EFF” Hydraulic Dynamometers 
Static Balancing Machines 
Sensitive Drilling Machines 
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approximately 6 in. in height and width. 
giving ample space for the clearance of 
all side valves on the lubricator. The 
overall length must be great enough to 
accommodate the maximum length lu- 
bricator contemplated for use. It extends 
through the partition and is open on one 
end only. Figs. 1 and 3 define the loca- 
tion of the lubricator well. 


Spare parts box. This space is used for 
storage of accessories and replacement 
parts. It may be provided with partitions 
or troughs patterned to hold the specific 
equipment that the operator may desire 
to store in it. 


Partition. Some argument will be en- 
countered regarding the usefulness of 
the partition and window. It otfers va- 
rious advantages, one of which is separa- 
tion of the inner working space of the 
unit from the back working space, which 
will be open to the weather during pe- 
riods of operation. In many localities it 
is very desirable to have a protected 
place where the bomb may be loaded 
or broken down and serviced. In cold 
weather the major working space of the 
unit may be kept warm and comfortable 
while the back doors are open for use 
of the power reel. Another advantage is 
protection of the inside of the unit from 
the grease and dirt consequent to the 
running of the power reel. This per- 
mits clean working space at all times. 
Also, the rear of the unit can be washed 
and cleaned with solvents without scour- 
ing the complete interior. 

The partition may be constructed from 
wood and should have a window ap- 
proximately 10 in. high by 20 in. wide. 
This window should be in line with the 
back windows of the truck, so that a 
blind spot will not be experienced by 
the drver. A simple mechanism for rais- 
ing and lowering the window during op- 
erations must be provided. 


Wrench rack. The wrench rack con- 
sists of a small diameter iron bar a few 
inches above the floor anchored by up- 
rights. The wrenches may be placed on 
the bar as though the rack were to be 
unscrewed. By pushing on the wrench 
handle to create a slight torque and 
snapping the handle under an L-shaped 
bracket (Fig. 1) the wrenches may be 
held firmly in position. The location of 
the wrench rack is shown by Figs. 1 
and 3. 


Power reel, The power reel shown by 
Fig. 2 is driven by a power take-off. All 
controls including the throttle are so ar- 
ranged that they may be operated from 
one position. In vehicles where it is not 
possible to place the power transmission 
sprockets on the same side of the parti- 
tion as the unit the driveshaft may be 
extended through the partition to such a 
position as the sprockets must occupy. 
In the event the driveshaft must extend 
through the partition, clearance is pro- 
vided for it between the wheel well and 
the spare parts box (Fig. 3). 

To aid in the operation of the reel at 
night and in the reading of the depth 
recordings on the measuring head a spot- 
light may be placed as shown in Fig. 2. 
This light can be fashioned from an or- 


dinary automobile spotlight and a simple 
bracket with joints that are locked by 
the use of wing nuts. By having two 
joints that are adjustable any portion of 
the working area around the well may 
be illuminated. 

Bomb cradles. The bomb cradles are 
fastened to side braces as shown by Fig. 
2. Cradles are provided for both long 
and short bombs or bottom hole sam. 
plers and for extra elements. These 
cradles may be fashioned from light. 
weight tubing and padded with sheep. 
skin or similar material. Straps or 
clamps inside the cradle may be used 
to fasten the bomb securely in place. 
Protection of these delicate instruments 
from vibration and accidental blows is a 
prerequisite for accurate field data. 

When the bomb is removed from the 

cradle for use, it may be passed through 
the window in the partition to the opera- 
tor in his working position at the back 
of the unit. 
@ Outside installations. Work bench. 
Convenient working space to service the 
bomb is provided by a work bench. It 
may be made from steel plate and bolted 
on the outside of the unit on the left 
side (Fig. 3). This bench has a bomb 
vise on one end to be used in dis- 
mantling or assembling the bomb. 
Should any pieces of the instrument be 
dropped while preparing for a run, they 
will be caught by the bench and pos- 
sible damage or loss avoided. 

Lubricator rack. The lubricator rack 
is composed of 2 brackets mounted on 
the outside of the unit on the right side 
and is to be used during operations at 
the well site. It is to facilitate the load- 
ing or removal of the bomb from the lu- 
bricator. The lubricator head with the 
sheave should point toward the back of 
the unit. The bracket supporting it is 
shown by Fig. 3. The length of wire line 
between the power reel and the packing 
gland should be kept as short as pos- 
sible to avoid kinks in the steel line. Dur- 
ing over-the-road travel the lubricator 
should not be carried on this rack but in 
the lubricator well. 

@ Conclusion. The proposed design is 
not offered as a perfect unit. It is in- 
tended to present a prospective standard 
design showing equipment needed in 
field testing and its arrangement in a 
commercial type vehicle. Field-testing 
units now in use may be improved by 
the addition of suggested equipment 
where space permits. By study of the 
suggestions pertaining to type of vehicle 
and equipment, the individual operator 
may evaluate the ideas presented and 
modify them to meet his specific needs. 

If the article promotes a better under- 
standing of that which will help the man 
in the field ‘obtain the desired informa- 
tion with greater ease and safety, its pur- 
pose has been accomplished. 
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POWER 
lane-Wells Gun Perforator 


CHECK THESE DESIGN AND CONSTRUCTION 
DETAILS...THEY PROVE THAT POWER FOR 
SEAL DISC DEEPER PENETRATION DRIVES EVERY BULLET. 


ee 


— which seals out well fluid and any pos- ™;, 
sible contamination, disintegrates when 
hit by the bullet, leaves no debris in 


hole to foul test tools, packers or chokes. 


STEELFLO 
; OGIVAL BULLET 


on original Lane-Wells development is 
scientifically designed to give a stronger 
point, to reduce tumbling, to reduce 
burr and thus to increase penetration. 


SHEAR DISC 


—restrains the force of the burning pow- 
der until it builds up to a point where 
the disc is sheared and the bullet cata- 
pulted down the barrel. 


POWDER : BACK 
CARTRIDGE CONTACT PIN 


Ox: 


placed directly behind the bullet, holds 
the powder which has been packed to 


@ uniform density for maximum power. 


—Closes the hole at the back of the 
chamber and prevents loss of powder 
gas energy. As a result all the power of 
the powder is used to propel the bullet. 


—protects the “nerve center” of the 
Lane-Wells Gun Perforator from abra- 


sion and possible electrolytic action of 
well fluid. 


You'll Agree—"“/t Pays to 
— Call Lane-Wells !” 


“Jomorrows “Jools —Soday / 
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NON-DESTRUCTIVE TESTING 
OF REFINERY EQUIPMENT 


By C. D. HAVENS, Southwestern Division Manager 


Magnaflux Corporation 


TT HE failure of any one of the compo- 
nents of a refinery, as we know it, is not 
only very expensive, but also very dan- 
verous. Failure of pressure vessels or 

piping may result in 
| EXCLUSIVE | a “flash,” or a seri- 

ous fire. Men are 
often injured or killed, production is 
thrown out of balance. The refinery, 
though massive, is as finely balanced in 
its processes and flow of materials as a 
fine watch. 

The failure of any one of the working 
parts or sections of a refinery, be it a 
pump, a pressure vessel, a pipe line, a 
storage tank, or a compressor can de- 
stroy the balance of this large “machine” 
and cause costly shut downs. 

Most failures begin with a minute 
crack at some highly stressed section of 
the component that fails. This crack 
grows with additional stress reversals 
until the remaining material has been 
reduced in section to where it no longer 
has the required strength to carry its 
share of the load, and then failure oc- 
curs. The rate of progression of this 
crack to failure is comparatively slow in 
most cases and, if the crack is found be- 
fore actual failure occurs, the part can be 
removed. Quite frequently, it can be re- 


Cracks on cast-steel manifold valve. 


paired and returned to normal service. 
Refinery operators realize that proper 
periodic inspections and replacement or 
repair of defective parts can eliminate 
most causes of failure before they be- 
come dangerous. 


Failures of a fatigue nature always oc- 
cur when the loading is normally within 
the elastic limits of the metal itself. 
These fatigure failures, often erroneously 
called crystallization, are caused by 
stress reversals and begin with a micro- 
scopic crack. The rate at which these 
cracks progress to failure is based upon 
a number of factors and variables. First, 
the number of stress reversals, which 
might also be stated in another way: The 
age of the equipment and length of time 
it has been in service. Second, the type 
and severity of loading to which the part 
has been subjected, and third, the atmos- 
phere to which the part is subjected dur- 
ing loading. It is a well established fact 
that fatigue cracks progress to failure 
much more rapidly when the surround- 
ing atmosphere is as corrosive as it usu- 
ally is in many of the pressure vessels 
and certain sections of a refinery. 

The temperatures used in refining 
processes range from the “white” heat in 
the firing boxes of tube stills to the “sub- 
zero” temperatures found in de-waxing 
plants. Varying temperatures as well as 
abnormal temperatures produce stresses 
in metal that lead to failure. 


Pressure variations produce stress re- 
versals in still another manner, but these 
stresses also lead to eventual fatigue 
failure. The combination of both thermal 
shock and pressure shock that certain 
type of cracking units receive in normal 
operation, plus the corrosive atmosphere 
in the vessel itself can only lead to fail- 
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ures, unless, of course, the beginning « 
the failure is found and corrected befor: 
actual complete failure occurs. 


A small discontinuity such as a crack 

around a manway or nozzle may be invis- 
ible due to the condition of the equip- 
ment, but of such magnitude as far a; 
stress raising conditions are concerne:, 
that it will cause failure before the nex: 
periodic inspection. 
@ Two non-destructive inspection 
methods. Two methods are now being 
used in many refineries to inspect equip- 
ment at regular intervals: the Magnetic 
Particle inspection method, and the 
Fluorescent Penetrant inspection 
method. 


In applying the first method, a suita- 
able magnetic field is created in the part 
under test, and very finely divided ferro- 
magnetic particles (*Magnaflux pow- 
ders) are dusted or blown over surface 
of the part. 

A surface discontinuity, such as a 
seam, lap, or crack, or a sub-surface dis- 
continuity relatively close to the surface, 
will force a part of the magnetic field 
within the part itself to the surface and 
out into the surrounding air due to the 
difference in magnetic permeability be- 
tween the metal and the discontinuity. 


*Magnaflux and Zyglo, Reg. U. S. Patent 
Office, trademarks of Magnafiux Corporation 
applied to its materials and equipment for 
non-destructive testing. Processes and methods 
in which such equipment and materials are 
used are covered by various U. S. Letters 
Patents. 


Cracks removed prior to repair. Depth 
of chipping shows extent of defect. 
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Section of strap showing detail of cracks between rivet holes. Outer sur- 
face of external butt strap, lower drum. Subsurface Magnaflux indications. 


This magnetic flux leakage creates very 
small magnetic poles with opposite po- 
larity at the sides of the crack or dis- 
continuity, and, when the ferro-magnetic 
powder, which is highly permeable, is 
applied to the surface near this magnetic 
field disturbance, it is attracted and held 
by the magnetic leakage field, forming 
what is known as a “Magnaflux indica- 
tion.” 

These indications may be formed of 
particles colored to provide suitable con- 
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trast to the color of the surface being in- 
spected. Black, red, and gray colored 
powders are available. Particles that 
fluoresce under so-called “black light” 
are also available. The indication out- 
lines the location, direction, and length, 
of a discontinuity, and to a trained in- 
spector, the appearance of the indication 
may suggest the depth or extent of the 
discontinuity. The material to be in- 
spected obviously must be readily mag- 
netizable. 


@ Methods of creating magnetic fields. 
There aie many ways of creating the 
magnetic field, and each has its particu- 
lar advantage and uses. For the location 
of surface defects only, such as fatigue 
cracks and seams, a magnetic field is 
created through the use of an a-c. electric 
power supply providing high amperage 
and low voltage. The field may be set up 
in the part by the use of a solenoid or 
coil, or by passing current through the 
part itself, or through a section of the 
part, depending upon the size and shape 
of the part to be inspected and the nature 
and location of the discontinuity for 
which the inspection is being made. 

Direct-current electric power sources 
are more widely used for the production 
of magnetic fields inasmuch as d-c. power 
allows deeper penetration for location of 
sub-surface defects. Various types of d-c. 
power sources are used. Some inspectors 
employ a d-c. generator producing low 
voltage. high amperage current, although 
this is not particularly recommended. A 
superior method employs full wave rec- 
tified alternating-current equipment that 
creates a rippling direct-current and uti- 
lizes full wave rectification of 3-phase 
alternating current. 

A newer type of machine, particularly 

designed for use in the petroleum field, 
employs 4% wave rectified single-phase 
alternating current, which provides a 
pulsating, unidirectional, current, with 
maximum penetration for location of 
sub-surface discontinuities. A switch also 
provides high amperage low voltage al- 
ternating current for use in detecting 
only surface defects, or for demagnetiz- 
ing parts after inspection. This machine 
has been made portable and rugged for 
use around refineries and pumping sta- 
tions. 
@ Initial and periodic inspections are 
important. After a piece of refinery 
equipment has been inspected thor- 
oughly, either during fabrication or after 
installation, the only type of defect for 
which an inspector looks is a crack. The 
slag inclusions, lack of fusion, lack of 
penetration, and the original shrinkage 
cracks have been previously found and 
repaired. The detection of seryice or fa- 
tigue cracks by the magnetic particle 
method of inspection is a relatively sim- 
ple matter and an inexpensive process. 

Magnetic particle inspections of studs, 
bolts, and fittings have saved refiners 
many shut-downs. The installation of 
magnetic particle inspection equipment 
in the salvage department of refineries 
has saved much expense. For example, 
one large company had adopted the pol- 
icy of discarding all connecting rod bolts 
from their large engines, pumps, and 
compressors after two years’ service. By 
inspection of these bolts periodically, 
many more years of service have been 
obtained at average savings of $38.00 for 
each bolt returned to service. Hundreds 
of other instances similar to this could 
be mentioned, but space does not permit. 

Austenitic steels and various other 
nonmagnetic alloys are being used for 
valve facing, pressure vessel linings, 
hot oil pump rods, and welding rods in 
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Model 17-S 








Here isa sti that has prov- 
en itself made-to-order for use in 
the oil field. Its sturdy plastic 
case is guaranteed against break- 
age. It fits in palm of hand, stands 
on base, or attaches to belt with 
clip. It’s approved for safety by 
Underwriters’ Laboratories, Inc., 
and by U. S. Bureau of Mines. 






























































Two Types of Light 


Justrite Service Flashlite No. 17-S 
provides a fine spot beam of 1800 
candlepower. Fora larger spread 
beam, it can be used with the new 
Justrite Honeycomb Lens which 
throws a circle of clear even light 
3 ft.in diameter at 8-ft. distance. 
























































Ask your supplier about Justrite Safety Products. 


JUSTRITE MANUFACTURING CO. 
2063 N. Southport Ave., Dept. G-2, Chicago 14, IN. 















































SAFETY CANS «+ OILY WASTE CANS 
APPROVED SAFETY ELECTRIC LANTERNS 












Chipping required to remove cracks 
prior to weld repair job on top 
manway of a hydroforming unit. 





Chipping made to eliminate cracks 
on interior of reactor D-2, top 
manway nozzle, hydroforming unit. 


pressure piping. Such materials require 
another non-destructive type of inspec- 
tion technique. The new fluorescent pen- 
etrant inspection method offers an an- 
swer to this problem. 

@ Fluorescent penetrant inspection. 
Briefly the method consists of applying 
a liquid penetrant containing a material 
that fluoresces with a brilliant light when 
exposed to the rays of the so-called 
“black light.”’* 

This penetrant is emulsifiable in water. 
It is applied to the part by dipping, 
painting, or spraying. and allowed to 
stay on the part 10 min. to an hour or 
more to allow the penetrant to work into 
fissures, depending on the kind of mate- 








*Known under the trade name Zyglo. 
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rial used in the part. Excess penetrant js 
removed after this penetrating period by 
washing with a water spray or wiping 
with clean cloths. 

A special developer is then applied. It 
may be in the form of a dry powder or a 
collodial suspension of a powder in 
water. After a short time the developer 
brings the penetrant from any fissures 
into which it has entered, back to the 
surface of the part and the inspection is 
made under black light. Wherever there 
is a surface discontinuity, such as a 
crack, seam, or surface porosity, the 
penetrant that has entered and remained 
in these fissures, while the excess on the 
surface was removed by cleaning or 
washing, fluoresces brilliantly, outlining 
the length and location of the discontin- 
uity. The appearance of the indications 
gives the inspector an idea of the depth 
of the discontinuity. 

The penetrant has an extremely low 
surface tension and is able to enter fis- 
sures much too small to be seen by the 
eye. 

Another way this process is being 
used, is to determine leaks. The low sur- 
face tension of the penetrant and capil- 
lary attraction allows the penetrant to 
work through extremely small openings, 
and its brilliant fluorescence under black 
light make it easily seen. Many parts 
such as valves can be tested without the 
usual pressure stand and high pressures. 
@ Non-magnetie materials inspected. 
This fluorescent penetrant is used in re- 
fineries for inspecting pressure vessel 
linings. Many kinds of pressure vessels 
are lined with a comparatively thin layer 
of stainless, non-magnetic material, in 
order that the vessel will resist corrosion. 
erosion, or both. 

The alloys used in hard facing valves 

are sometimes non-magnetic. Here. 
again, the fluorescent penetrant method 
of inspection is being used to reveal 
slight fissures or other defects. 
@ Bore-viewing device used in plung- 
ers. Hot oil pump plungers are fre- 
quently made of non-magnetizable mate- 
rials. A bore-viewing device has been de- 
veloped recently for use with black light 
that permits inspection of the inside of 
pump plungers that are bored out to 
allow cooling water to be circulated in- 
side the plunger. 

Inspection procedure is as follows: 

(1) The head is removed from the 
ump. 

(2) The bore of the plunger is ex- 
posed. 

(3) The inside of the bore is sand 
blasted while the plunger is still in place 
in the pump. 

(4) The excess sand is blown out. 

(5) Penetrant is applied for 20 min. 

(6) The excess penetrant is washed 
out with a water spray. 

(7) The developing powder is ap- 
plied. 

(8) After about 20 min. developing 
time, the black light bore-viewing device 
is inserted in the bore of the plunger. 
and the extent and nature of any defects 
are disclosed to the inspector. 

The entire operation requires only a 
few hours. kk 
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. INVESTMENT @ 
PER EMPLOYEE © 
IN PROPERTY, =3= 
PLANT AND 
CQUIPMENT © 











FOR EACH EMPLOYEE ON THE PAYROLL 
Jersey and its consolidated companies 
have invested $22,600 in property, 
plant, and equipment. The gross value 
of capital investments in lands, refin- 
eries, pipe lines, tankers and other prop- 





WAGES AND DIVIDENDS 
$108,000 Employees Shared 
eeeeee? *314,042,000 
‘teeereit 





160,000 Owners 

Shared *68,334,000 
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EACH FIGURE REPRESENTS 6,750 PERSONS, 
and the bars represent the amounts of 
income each group received from Jersey 
in 1945. The sum of $314,042,000 was 
paid to employees of the Company and 
affiliates in wages, salaries and benefits. 
Dividends amounted to $68,334,000. 





NET PROFIT 
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5.2% ox DIVIDENDS 
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THIS SHOWS THE PROPORTION OF NET 
PROFIT made by Jersey and affiliates 
out of total income in 1945. It shows 
also the proportion paid to shareholders 
in dividends and that left in the busi- 
ness to meet future capital expendi- 
tures, etc. All the rest of the income was 


erties necessary to provide 108,000 jobs 
was $2,441,942,488 at the end of 1945. 


Marketing Everywhere, throughout the war, mar- 
keting activities were largely regulated by government 
directives, and when these were ended in the United 
States and in some foreign areas there was a rapid 
return to normal competitive activity. World-wide sales 
of refined products in 1945 were at the rate of 1,193,000 
barrels per day, an increase of 4 percent over 1944. Of 
this amount 694,000 barrels per day were sold in the 
United States domestic market. 


Research Until the end of hostilities Jersey research 
was almost entirely on war work of highest importance. 
Immediate postwar research budgets will be approxi- 
mately 50 percent above prewar budgets as part ofa pro- 
gram to carry over into a peace-time world research 
begun for war, and to continue scientific inquiries on 
petroleum as a raw material for many products. 


Employee Relations Jersey and affiliates con- 
tinued to enjoy excellent labor-management relations. 
When the war ended, Jersey’s domestic petroleum affili- 
ates proposed upward adjustment in wages and salaries 
of 15 percent. This was accepted by all employee bar- 
gaining agencies involved. By March 1, 1946, an addi- 
tional 3 percent had been negotiated and accepted. One 
of the best evidences of the satisfactory employee rela- 
tionships in Jersey is the fact that 95 percent of the do- 
mestic employees who have been released from the 
armed forces have returned to the Company. 

More than 79 percent of eligible domestic employees 
are now buying term life insurance under the Group 
Insurance Program for a total coverage of $160,241,800. 

Employees participating in the Thrift Plan contrib- 


required to pay wages, purchase ma- 
terials and meet other operating costs. 


MORE AND MORE 
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WIDENING OWNERSHIP OF JERSEY is shown by the fact that 
the number of shareholder accounts has increased from 
5,816 in 1912 to 160,025 as of December 31, 1945. 


uted last year $15,019,011, which was supplemented by 
Company contributions of $18,921,235. 


Earnings Consolidated net earnings in 1945 amounted 
to $154,156,196, equivalent to $5.64 per share. For 1944 
the consolidated net earnings were equivalent to $5.69 
per share. During the year the Company paid dividends 
totaling $2.50 per share. 


Statement of Principles In order to make as 
clear as possible the Company’s outlook in today’s 
changing world, the Board of Directors has prefaced 
this year’s Annual Report with a special Statement of 
Principles. This expresses, for our stockholders and for 
anyone else interested, basic viewpoints and policies of 
the Company. 


Room 1626, 30 Rockefeller Plaza, New York 20, N. Y. 


[ Copies of the full report are available on request. Address | 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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PRODUCING OIL WITH 
UANTITIES OF WATER 


By S. F. SHAW, Consulting Engineer 


Tiuere is nothing new about the lifting 
of large quantities of water to produce 
comparatively small percentages of oil, 
and many millions of barrels of oil have 
been recovered un- 
| EXCLUSIVE | der this condition. 
The difficulty in car- 
rying on such operations, however, has 
been increased gradually as the depth 
of wells has increased and as the price 
of oil has remained low, therefore, bet- 
ter methods of operating are necessary 
to cope with the situation. 
@ Early use of air-lift or gas-lift. Air- 
lift was employed for many years for 
lifting large quantities of liquid, more 
particularly in the early days of oil 
production, but it was found that the 
use of hydrocarbon gases instead of air 
permitted recovery of gasoline, greatly 
reduced corrosion, reduced emulsion and 
provided cheap fuel for use in gas en- 
gines when compressors were employed 
for compressing the gas. Air-lift was em- 
ployed in the wells drilled very early in 
Pennsylvania, but it is not known that 
it was used for lifting large quantities 
of water. The first use, to the writer’s 
knowledge, of the air-lift for lifting 
large quantities of water from oil wells 
was in the Baku field, Russia. It was 
also employed at Kern River, Califor- 
nia, about 1910. Gas-lift was employed 
in the Seminole, Urania, and Oklahoma 
City for lifting large volumes of oil or 
water, and has been employed in the 
Hendrick field, Texas, for lifting im- 
mense volumes of water, up to 25,000 
bbl. per day, and at the present time it 
is being employed in various fields along 
the Gulf Coast. 


When the liquid being lifted consists, 
for example, of 50 per cent water, it is 
obvious that the expense for producing 
a barrel of oil is greater than when the 
liquid is pipe-line oil; in fact, it may 
increase to twice the expense, since lift- 
ing the water increases the cost, and also 
the disposal of the water enters into the 
problem. When the oil content consists 
of only 2 to 10 per cent of the liquid, as 
is now the case in such fields as Luling, 
Salt Flat, Seminole, Saxet, Dupo, St. 
Louis, Hendrick and Urania, careful at- 
tention must be given to the economies 
involved if any profit at all is to be made. 
Much more oil can be recovered in the 
future if careful study is made of the 
situation before it becomes too nearly 
hopeless to apply any remedy. 
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When lifting large daily quantities of 
liquid, the cost per barrel of liquid is 
lower than when lifting small quantities, 
whether it be pipe-line oil or pure water. 
It has been found in various manufac- 
turing processes that when mass produc- 
tion can be attained the unit cost is re- 
duced, and this applies to the lifting of 
oil or water just as well as to the produc- 
tion of automobiles. When demand is 
such that daily maximum rates greatly 
exceed the demand, however, it is neces- 
sary to restrict the daily rates, conse- 
quently mass production from wells mak- 
ing pipe-line oil cannot be employed 
greatly in excess of the demand; how- 
ever, when lifting liquid containing small 
percentages of oil, the daily supply of 
oil so obtained by lifting at a high rate 
does not disturb the supply-demand sit- 
uation too seriously, and in many cases 
it is absolutely necessary to produce at 
these high daily rates in order that any 
profit at all may result from the opera- 
tion. If the liquid is not produced in large 
quantities such wells must be abandoned 
probably losing forever the oil so unre- 
covered, which, of course, is not conser- 
vation of oil resources in its proper sense. 
@ Low gas-oil ratios in wells producing 
much water. As a rule, when wells pro- 
duce large quantities of water, it is found 
that formation gas-oil ratios are low. 
This is particularly true of Gulf Coast 
fields, therefore, permissible :formation 
gas-oil ratios seldom need be considered 
when using any high-capacity lifting 
method. When using gas-lift for lifting 
large quantities of liquid, however, the 
input gas-factor must be taken into con- 
sideration, since the permissible gas-oil 
ratio is based on the oil alone, even 
though 10 to 95 per cent of the liquid 
may be water. This may seem like an il- 
logical way of considering this matter 
since the water must be lifted to get the 
oil, and when lifting large daily quanti- 
ties of liquid by gas-lift, the lifting eff- 
ciency is usually higher than when lift- 
ing small quantities. It should be re- 
membered, however, that when this stat- 
ute was enacted the permissible input 
gas-oil ratio was not arrived at by any 
study of lifting efficiency, because very 
little was known at that time about the 
quantity of gas required for this pur- 
pose, and probably it was not anticipated 
that oil could be produced profitably by 
this method under such conditions. 
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@ Disposal of salt water from gas-lift 
operations. Water disposal is of little 
consequence when the well is situated 
near a large body of salt water, although 
care must be taken to remove all objec- 
tionable mineral or oily matter that will 
contaminate the water. Disposal into a 
body of salt water on the surface, such 
as a nearby lake, bay or ocean, provides 
the cheapest and most satisfactory meth. 
od of handling the salt water produced. 
Salt water disposal at Corpus Christi, 
Goose Creek, Saxet and such fields is a 
comparatively simple matter and permits 
the wells being produced for a much 
longer period of time and down to a 
lower oil percentage than in fields where ~ 
the disposal must be pumped through 
wells into porous sands. 

Perhaps the next best method of salt- 
water disposal is in a well down the flank 
of the producing horizon at some dis- 
tance from any producing oil well. Out- 
standing work of this nature has been 
carried on in the East Texas field, in the 
Roanoke field, Louisiana, and in other 
fields where the water is disposed of suf- 
ficiently far down the flank as to cause 
little or no unequal encroachment along 
the edge of the oil-water contact. The 
use of this method is increasing. In addi- 
tion to disposing of the water it tends to 
maintain a higher pressure head and 
may serve to flush oil up the structure 
more rapidly than otherwise would be 
the case. 

Disposal of brines through wells into 
unproductive horizons, eliminates possi- 
ble trouble in unequal encroachment into 
the producing horizon, but requires one 
or more new wells being drilled, or in- 
volves perforating or deepening old and 
unprofitable oil wells to receive the wa- 
ter. 

Formation conditions along the Gulf 
Coast where there is much loose sand 
favors the use of gas-lift. Sand can be 
lifted in large quantities with no serious 
difficulty. In fact, immense tailing dis- 
posal problems at ore-concentrating 
mills have been handled by air-lift at 
very low cost. Fluid levels are often high 
along the Gulf Coast and often there is 
a high head of water extending back into 
the producing horizon for an unknown 
but long distance, thus maintaining a 
high head condition for a long time, 
sometimes indefinitely. Wells along the 
Gulf Coast are reaching gradually to 
greater depths, which tends toward more 
favorable use of gas-lift than with other 
methods. Gas from high-pressure gas 
wells is available in greater amount than 
in many other areas, and this defers or 
even eliminates the outlay necessary for 
installation of compressor plants. In 
many instances these oil fields are sit- 
uated so close to the Gulf Coast that a 
convenient place is available into which 
to dispose of the large quantities of salt 
water produced with the oil. There has 
been a strong tendency lately toward the 
use of small casings, however, and this 
works against obtaining high lifting 
efficiency by gas-lift. 

The use of gas beyond certain permis- 
sible quantities has been restricted by 
statute, and this renders the gas-lift use- 
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Eliminates Pulling Equipment, Extra Labor 
and Expensive Shutdowns 


Cleaning paraffin out of production tubing and lead lines, in hydraulically pumped wells, has 
been reduced to the simple process of turning a valve. 

Two new Kobe devices, designed around the use of Fluid Power, provide the solution for one 
of the most vexing problems of oil production. One of the devices is a hydraulic lift, installed 
at the wellhead, which makes it possible to utilize the pumping power on the lease to raise and 
lower paraffin-removing scrapers inside the production tubing. Switching Fluid Power from 
well-pumping to actuating the scrapers is merely a matter of closing one valve and opening 
another. Controlling paraffin is thus made an easy, routine operation. 


The other device is an oil soluble plug, which serves as a go-devil and can be forced through the 
lead lines by fluid pressure. It is strong enough to clean out the wax, and yet flexible enough to 
conform to abrupt pipe changes. Being soluble in oil, it dissolves in the oil when its deparaf- 
fining job is done. The plug can be used, under hydraulic pressure, to clean wax deposits out of 
flowing wells. 














Ask your local Kobe representative for details about this new, inexpensive way to solve your 
paraffin problems... proved in two years of field-testing, or write the Kobe general offices. 





Hydraulic lift used to raise and 
lower scrapers inside production 


tubing to remove paraffin. 


> nenetennnl 


KOBE, INC.—General Offices, Huntington Park, California. 
ONE OF THE DRESSER INDUSTRIES Division and District Offices: Bakersfield and Huntington Park, Calif.; 
Oklahoma City and Tulsa, Okla.; Brownfield, Dallas, Houston, Longview, 
Odessa and Wichita Falls, Texas; Great Bend, Kansas; New York, N.Y. 
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less when the water has increased to 
some limiting percentage unless a com- 
pressor plant is installed for compres- 
sing and recirculating the gas that is 
used as the lifting medium. 


@ Use of gas from gas wells. Gas wells 
when able to produce gas at sufficiently 
high pressure, both for producing the 
liquid and for “kicking off” the wells, 
provide the most satisfactory means of 
producing wells on gas-lift. If kick-off 
pressures are higher than the pressure 
of the gas in a gas well, trouble can be 
avoided jn many cases by various expe- 
dients. If a gas well is available for gas- 
lifting, the outlay for a compressor plant 
is unnecessary and the service is con- 
tinuous and dependable to a degree not 
possible when employing a compressor 
plant, and the lifting cost is lower if the 
well is to have only a short life. On the 
other hand, if the life of a compressor 
plant is to exceed two years, and if the 
load factor will be close to 100 per cent 
during this period of time, the cost of 
compressing gas, including depreciation 
and amortization, can be made lower 
than the usual price even in fields where 
gas is obtainable at 3 cents per 1000 cu. 
ft. During the past years gas has been 
available for gas-lifting oil at from 1 to 
3 cents, along the Gulf Coast, but the 
price is increasing and will eventually 
be determined by the price paid for gas 
by the large transmission lines, which, 
for a period of a few years will be about 
5 cents per 1000 cu. ft. and after that 
time at a gradually increasing price. Gas 
can be compressed for considerably less 
than 5 cents per 1000 cu. ft., and if a 
lease has a prospective life of two years 
or more, it will be highly advisable to 
anticipate the need for gas-lifting the 
oil by building a compressor plant for 
this purpose, before spending too much 
money for gas from gas wells. 


@ Cost for compressing gas for gas- 
lifting oil. Two examples are given here 
of costs that applied for compressing gas 
for gas-lifting in a Mid-Continent area. 

In one case the plant consisted of 27 
compressor units, of which 10 were new 
units, aggregating 5285 horsepower, and 
total costs were as follows: 

Total Cost 


cost per hp. 
Cost of building the 


plant, complete $284,826 $53.90 


Salvage received from 





plant disposal 120,000 22.71 
Set cost for use 
of plant $164,826 $31.19 
rhe cost for compressing 14,883,975,- 
000 cu. ft. was as follows: 
Cost 
per 
Total 1000 
cost eu. ft. 
Cost for use 
of plant 3164,826 $0.011 
Total operating 
costs 131,938 0.009 





Total cost for 
compressing gas $296,764 $0.020 
In the second case a compressor plant 
was built, consisting of four used com- 
pressor units, aggregating 1080 hp.. 
which cost as follows: 
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Total Cost 
cost per hp. 
Cost for the plant $ 25,000 $23.15 
Removal and 
installation 9,218 8.54 
Total cost of 
plant $ 34,218 $31.69 
Salvage received 
for the plant 20,000 18.52 
Cost for use of 
plant $ 14,219 $13.18 


The total quantity of gas compressed 
was 4,025,649,000 cu. ft. Cost for com- 
pressing the gas was as follows: 


Cost 
per 
Total 1000 
cost cu. ft. 


Cost for use of 
plant 

Cost for operations 

Total cost for 


compressing gas $ 43,628 $0.0108 


$ 14,218 $0.0035 
29,410 0.0073 





@ Conditions along the Gulf Coast af- 
fecting use of gas-lift. The loose, un- 
consolidated sand found in tertiary 
formations along the Gulf Coast gives 
much trouble when employing any form 
of pumping mechanism for lifting large 
quantities of water. In this area, it is a 
frequent occurrence when starting a well 
producing several thousand barrels of 
liquid per day, to produce several bar- 
rels of sand; this offers no impediment 
to the use of gas-lift, but it usually spells 
much trouble and expense for pumping 
equipment, and has been known to cause 
abandonment of a well. There is very 
little trouble and very little down-time 
when producing wells on straight gas- 
lift when lifting large quantities of liquid 
if the wells do not have to be shut down 
from time to time to comply with prora- 
tion restrictions. Several wells in the 
Corpus Christi field were produced down 
to 1 per cent oil content (99 per cent 
water) at an operating profit; wells are 
now heing produced in the Saxet field 
with 2 to 3 per cent oil at a good profit. 
One well produced about 10,000 bbl. of 
liquid per day with 9914 per cent water. 


Under the conditions prevailing in 
this area, such wells would have to be 
abandoned if it were necessary to pro- 
duce them by any other method, and the 
ultimate recovery would be correspond- 
ingly reduced. A lease has operated in 
the Saxet field during 1945 and produced 























more oil than it had produced during 
any yeas since 1939, by using straight 
gas-lift, tor extracting about 4000 b}). 
of fluid per day containing 2 to 3 per 
cent oil. 

The tendency along the Gulf Coast jo. 
ward the use of 514-in. casing is a seri- 
ous impediment when producing wells 
contain high percentages of water and 
it inevitably means that many of these 
wells must be abandoned as unprofitable 
long before wells must be abandoned 
that are completed with 7-in casing or 
larger; and that, of course, means lower 
ultimate recovery and waste of oil. 


@ Factors contributing to increased ef- 
ficiency in gas-lift operations. When 
employing straight gas-lift, high eff- 
ciency is promoted by high submergence 
and high daily rate of liquid production, 
and any provision that can be made in 
one or both of these directions is an im- 
portant step toward reduced costs and 
higher ultimate recovery. High rate of 
extraction is greatly promoted by using 
casing sizes through which adequately 
to lift all the production that will enter 
the well. 

The greater the submergence per- 
centage, the lower is the lifting cost; this 
in turn promotes higher ultimate recov- 
ery. Tests made at the A. and M. College 
of Texas definitely pointed toward the 
trend of higher lifting efficiency when 
using greater submergence and larger 
diameters of flow pipe and, although 
only short lengths and small diameters 
of pipe were employed in these experi- 
ments, the trends were definite. The 
tests so made had been confirmed in a 
sketchy way in much larger diameters 
of pipe and through flow pipes of much 
greater length at Seminole, Oklahoma 
City, Burbank, Roumania, Corpus Chris- 
ti and other fields under field operating 
conditions; however, control of oper- 
ating conditions in oil wells is not as 
positive as when making the tests with 
short lengths of pipe. Unfortunately this 
research work was not sufficiently com- 
prehensive to state definitely the capaci- 
ties of all diameters and lengths of pipe. 
and for all liquids, nor to state what 
quantity of gas is required under these 
various conditions. 

One well in a Gulf Coast field com- 
pleted with 7-in. casing produced ap- 








Nazi oil cache helped allies 


C. Kenneth Smullen of Fort Worth, Texas, mechanical and construction 
engineer, relates the story of a victory-speeding episode in World War Il. 

Smullen was a colonel in the corps of engineers during the Italian cam- 
paign and had under his control the pipe line that supplied fuel to Allied 
tanks. The lines ran up the peninsula to Cassino and Rome in the interior and 
along the coast to Terracina. To points farther up, trucks had to haul the 
petroleum from storage areas to forward stations. 

An Italian worker told American officers that the Germans had a tremen- 
dous system of storage tanks on San Stefano Island, off Italy's west coast. 
Smullen and another officer found San Stefano studded with unnatural 
mounds, all mined and connected with wires. Exploration developed further 
that beneath the camoflaged mounds were 7 concrete tanks, over 100 ft. 
in diameter and about 50 ft. deep. After Smullen had convinced a British 
Admiral that the island was accessible by tanker, soon tankers were coming 
within 10 ft. of the shore and pumping petroleum into the reservoirs. 
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for easy portability 


for road clearance 


in discharge pressure 


INTERNATIONAL DERRICK & EQUIPMENT CO. 


Regional Sales Offices: Columbus 8, Ohio; Dallas 1, Texas; 

Los Angeles 13, Calif... . Export: 122 East 42nd Street, New 

York 17, New York... Sales Offices, Stores and Distributors 
in all active oil fields. 





STEEL for lightness, strength and portability— 
TRIPLEX action for smoother operation and higher 
discharge rates at slower piston speeds! 

These are but two important reasons why Clark 
Triplex Slush Pumps are being used for drilling wells for 
nearly every major oil company in the country. Write or 


wire for full information—today! 





Sold by American Pipe and Supply Co.; Bovaird Supply Company; H. & B. Sales Company; 
Howard Supply Company; Ideco Stores & Sales Offices; J. & L. Supply Company; 


Lucey Products Corporation; Mid-Continent Supply Co.; Republic Supply Company. 
EXPORT: International Derrick & Equipment Co.; Clark Brothers Company ,inc. 
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proximately 4000 bbl. of liquid per day 
during the past year. When producing 3 
per cent oil (97 per cent water) the in- 
put ratio was between 8000 and 9000 
cu. ft. per barrel of oil. At content of 
2% per cent of oil, the input ratio is 
close to 10,000 cu. ft. per barrel of oil. 
lhe tubing in the well can be lowered 
and the quantity of liquid will be in- 
creased to more than 5000 bbl. of liquid 
per day because of the greater submerg- 
ence obtainable, and this will reduce the 
input gas-liquid ratio, but it is inevitable 
in the course of time that the input gas- 
oil ratio will rise above the statutory per- 
missible of 10,000 cu. ft. per barrel of 
oil, as the percentage of oil in the liquid 
declines. The price of oil is about $1.25 


per barrel; the cost of 10,000 cu. ft. 
of gas (the maximum permitted for lift- 
ing one barrel of oil) is 30 cents, at 3 
cents per 1000 cu. ft., and it would seem 
as if conservation measures would point 
to the permissible use of up to perhaps 
20,000 cu. ft. of gas per barrel of oil, 
since such wells must now be abandoned 
and the ultimate recovery be reduced 
when the ratio exceeds 10,000 cu. ft. per 
barrel of oil. After such wells are aban- 
doned it is difficult to conceive of anyone 
again drilling to these horizons to recover 
oil that later might be recovered. 

Gas can be compressed at less than 
3 cents per 1000 cu. ft., provided the 
compressor plant is assured of two years 
or more of life. By cycling part of the 


























AMERICANS have been handling weighty matters in heavy industrial 
machinery and oil country equipment for more than a quarter of a cen- 
tury. Leading manufacturers prefer AMERICANS because they are designed 
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equipment built. Their simple construction, absolute precision and tremen- 
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gas through a compressor plant, the in. 
put ratio can be held below 10,000 cu. ft. 
of new gas per barrel of oil recovered. 
This method would allow wells to con. 
tinue on production without installing 
a plant necessary to handle all the gas 
required to lift the liquid, and might, 
by example, demonstrate just how far 
such an operation could be carried to- 
ward exhaustion of the oil in the reser- 
voir. 

@ Conditions necessary to observe 
when planning use of gas-lift. In order 
that an operator may arrive at some 
conclusion as to whether it would be 
profitable to install a compressor plant 
for producing oil from wells making 
large quantities of water, it is desirable 
to ascertain conditions and trends that 
would lead toward a definite conclusion 
considerably in advance of the time when 
action must be taken. Data that should 
be observed while the well is flowing 
naturally are as follows: 

1. Consideration of the size of casing, 
and its influence on the possible daily 
rate of liquid extraction. 

2. Percentage of water accompanying 
the oil at different periods, and construc- 
tion of graphs indicating the increase in 
percentage of water content in a given 
period of time. 

3. Anticipate so far as possible the 
quantity of gas required to lift a barrel 
of liquid under given conditions of sub- 
mergence, percentage of water, and 
quantity of liquid that will be lifted. 
when it becomes desirable to employ 
gas-lift. 

4, Determine the manner in which dis- 
posal of salt water can be handled. The 
retention from abandonment of a well 
or wells down the flank of the structure 
should be considered. 

5. Determine the cost of treating the 
fluid. It is usual, however, when produc- 
ing large quantities of liquid with high 
percentage of water that the tempera- 
ture of the water is so high that treat- 
ment costs are quite low. 

If the life of the plant, when employ- 
ing gas-lift, promises to be more than 
2 or 3 years, the possibility of building 
a plant to handle all the gas required 
should be given serious consideration; 
if the life is to be less than two years, 
probably it would be advisable to install 
a plant of size sufficient only to maintain 
the input ratio at some figure below 10,- 
000 cu. ft. per barrel of oil. 

In a plant that is to continue in opera- 
tion for several years probably it would 
be more profitable to install new com- 
pressors; if the life is to be less than two 
years, a plant consisting of used com- 
pressors would be more economical even 
when considering the higher mainten- 
ance costs. Perhaps such a plant con- 
sisting in part of new, and in part of 
used compressors, would be a happy me- 
dium in the way of capital expenditure. 

The problems involved in lifting large 
daily quantities of water can be dis- 
cussed in this article only in a general 
way since the conditions differ so greatly 
in different wells thus making each well. 
or at least each lease. an individual 
problem. kk 
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ELECTRONICS IN THE PETROLEUM INDUSTRY 


By V. G. GABRIEL, Consulting Geophysicist 


WY iar is electronics? According to 
some people not very familiar with the 
present developments in electrical en- 
zineering, electronics is a brand new 
and somewhat mys- 
| EXCLUSIVE | terious branch of 
science. One of my 
young friends, an able but enthusiastic 
electronic engineer, defines electronics 
as a branch of science embracing sub- 
atomic physics. A conservative defini- 
tion of electronics, however, if it may 
be made properly, is less glamorous and 
not so broad as depicted by the elec- 
tronic enthusiasts. To begin with, ac- 
cording to postulates developed by Max- 
well, an English physicist, in the mid- 
dle of the nineteenth century, electric 
current can be the conduction type (as 
in any perfect conductor) and displace- 
ment type (in perfect dielectric for 
example). It is commonly accepted that 
the laws governing the passage of con- 
duction current and the phenomena ob- 
served in connection with the flow of this 
current through vacuum or gaseous tubes 
belong to the realm of electronics. 

The first observations pertaining to the 
flow of electric current in vacuum were 
made by Thomas Edison at the end of 
the nineteenth century. Because of his 
preoccupation with experimental aspects 
of electricity, Edison failed to develop 
the possibilities hidden in his newly dis- 
covered phenomenon. Two decades later, 
De Forest, a distinguished American 
inventor, designed a three-element tube 
(cathode, grid, anode) by adding grid 
element to the Edison Tube. De Forest 
has found that voltage applied to grid, 
under proper electrical conditions, con- 





Electronic devices 
play an important 
partin prospecting 
methods, refining, op- 
eration and research. 











trols and highly magnifies anode volt- 
age and the anode current flowing 
through the vacuum tube and the load 
connected to the tube. 

The early experiments on gas-filled 
tubes were performed a number of years 
before the discovery of vacuum tubes; 
however, the proper understanding and 
the development of glow and arc dis- 
charge tubes have been made years after 
the De Forest discovery. At the present 
time glow discharge tubes (gaseous) 
are chiefly used for illumination; arc 
discharge tubes (gaseous) , however, play 
an important part in rectification (trans- 
formation of alternating to direct), light 
production, current and power control, 
oscillation (inversion), commutation, 
and amplification. A number of thyra- 
tron (three-element gaseous tube) cir- 
cuits have been designed for controlling 
and stabilization of electric furnaces and 
ovens, and for other purposes. 

For the convenience of discussion, let 
us subdivide the application of electron- 
ics in the petroleum industry into the 
following groups: (1) Electronics in 
field exploration methods; (2) electron- 
ics in drill-hole techniques, and (3) 


Seismic reflection survey in the Gulf Coast area. 
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electronics in production, refinement, 
and research. 

@ Field exploration methods. Seismic 
techniques are based on the study of 
propagation of elastic waves and on the 
relationships that exist between the speed 
of propagation of elastic vibrations 
through rocks and the type and depth of 
the formations underlying the area un- 
der seismic investigation. 

In seismic prospecting the elastic 
waves are usually generated by detona- 
tion of explosives placed in a drill-hole 
of depth ranging from a few feet to a 
few hundred feet. These elastic waves 
travel in all directions underground with 
the speed of propagation characteristic 
of the formation that surrounds the drill- 
hole. After reaching the boundary plane, 
that is, the surface that separates two 
formations of different elastic properties, 
the elastic energy will be partly refract- 
ed into the underlying layer and partly 
reflected toward the surface. Moreover, 
according to Gutenberg’s conception for 
any two formations with different veloci- 
ties of propagation of elastic disturb- 
ance, there is a certain seismic ray, 
which after reaching the boundary plane 
will be propagated along this plane. In 
addition to its propagation along the 
boundary plane, this seismic ray will 
generate elastic energy (refracted en- 
ergy) directed toward the surface. 

Seismic refraction exploration was 
first successfully applied in the United 
States for the location of salt domes by 
Mintrop in the early 1920's. Shortly aft- 
er Mintrop’s success, it was taken up by 
oil companies and other organizations. 
The refraction method was used to a 
greater extent until 1930. Since the early 
1930’s, however, the reflection method 
has been used extensively, in preference 
to the refraction techniques, and proved 
itself of great value for the location of 
various structures favorable to the ac- 
cumulation of oil at the depths ranging 
from very shallow to more than 10,- 
000 ft. 

In reflection techniques, the energy 
that is reaching the surface of the earth 
is usually small and its mechanical de- 
tection would be of little value in struc- 
tural studies. To overcome this difficulty, 
elastic disturbances are transformed 
into electric energy through the use of 
suitable detectors or geophones situated 
at the surface. Because the electric en- 
ergy so obtained is very small, usually 
measured in a few microvolts, the ob- 
taining of proper magnification (ampli- 
fication) necessitates the use of vacuum 
tubes. Other factors inherent to seismic 
exploration for oil structures also re- 
quire a wide use of electronic devices. 
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Load-center unit substations equipped 
with circuit breakers, are located near 
the Tidewater Avon cracking units. Oil- 
cooled transformer is shown in the 
background, 























These 450-hp, 900 rpm 
synchronous circulating 
pump motors are made 
with splashproof  enclo- 
sures, permitting them to 
be installed outdoors in 
this mild climate without 
any special housings. 








Cooling tower fans are driven by 
G-E 50-hp totally enclosed, fan- 
cooled induction motors, Features 
include superior insulation and 
corrosion-resisting paint. 

















This smooth, dead-front bank of 14 G-E 
Limitamp combination motor starters is " 
housed in a separate switch house. Con- . 

tactors are oil-immersed and fuses are This rack assembly of G-E oil- 


housed in individual steel cubicles. immersed combination starters con- 

trols low-voltage motors. Starters 

” sd are installed as a complete control 

— yroup. Maintenance is also sim- 
si coy plified. 
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In the new cracking plant of the Tide Water Associated 
Oil Co. at Avon, Calif., the continuous nature of the fluid- 
catalytic process makes even occasional power interruptions 
intolerable. Failures have to be “squelched” before they start! 


Avon's designers asked General Electric to provide power 
transmission equipment, motors, and controls which would 
stay on the job with a minimum of maintenance. Specifica- 
tions were met to the letter without installing costly “custom 
made” equipment. We were able to supply standard equip- 
ment with all the construction “extras” required. 


The result is a power system which poiats up G-E’s ability 
to meet the exacting electrical requirements of all refinery 
processes, whether in general use or still in the pilot-plant 
stage. Here's a quick description of the Avon system: 


POWER DISTRIBUTION — Power at 12,000 volts from a nearby 
utility is carried into the plant over two independent circuits. 
Should one circuit fail, the load is automatically transferred 
by high-capacity G-E oil circuit breakers. This arrange- 
ment also eliminates service interruptions for maintaining 
breakers. Six feeder circuits, all controlled and protected by 
G-E circuit breakers, distribute the power to utilization 
points. Full-rated performance of motors and lighting fix- 
tures is assured by G-E load-center unit substations, designed 


GENERAL 
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DEsigners of the electric power system 
in this new Tide Water cracking plant 

made continuity of service their chief objective — 

and G-E equipment helped them achieve it! 











for operation in semi-hazardous areas, close to the load. Both 
high- and low-voltage circuits are buried underground our 
of harm's way. 


CONTROLS — Induction motors for driving tank mixers, pre- 
cipitators, and other equipment are controlled by G-E Limit- 
amp combination starters. The current-limiting fuses are 
rated for short-circuit kva up to 150,000 at 2300 volts, 
250,000 at 4160 volts. Low-voltage starters for the smaller 
motors, also of adequate interrupting capacity, are conveni- 
ently racked for fast inspection and easy servicing. 


mMoOTORS — Standard G-E synchronous motors in splashproof 
enclosures are used. Special housings to protect outdoor pump 
and fan motors were not needed. Electric heaters keep mois- 
ture out of the windings during shut-down periods. All in- 
duction motors feature G-E’s totally enclosed, fan-cooled 
construction. 


G.E. makes the electrical industry's most complete line of 
equipment specially designed for refinery service. This fact is 
welcomed by many refinery engineers for the greater freedom 
it gives them in matching power distribution and utilization 
systems of continuous processes. Your nearest G-E office will 
be glad to discuss any electrical problem with you. Apparatus 
Dept., General Electric Company, Schenectady 5, N.Y. 


ELECTRIC 


654-46-152 
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For example, the study of seismic reflec- 
tion data indicates that frequencies met 
in exploration are ranging from 25 to 
100 cycles per second; moreover, cer- 
tain areas possess their particular fre- 
quencies, which must be brought to 
prominence in order to accomplish suc- 
cessful exploration. Frequency filtration, 
automatic coutrol of electric energy 
(ave), ete., calls for wide application of 
vacuum tubes, gaseous tubes (thyratron, 
etc.), and other electronic devices in 
obtaining reliable seismic records. The 
radio transmitting and receiving sets are 
a standard equipment for’ every field 
seismic party. Sheffet in one of his recent 
publications is giving detailed study of 
the application of electronics in reflec- 
tion techniques. 

Magnetic prospecting purports to be 
the detection of highly magnetic (ores 
carrying magnetite, pyrhotite, ilmenite, 
etc.) and non-magnetic minerals such 
as gypsum, rock salt, etc., and the iden- 
tification to some extent of certain rocks 
that contain an appreciable amount of 
magnetite. Because of wide dissemina- 
tion of highly magnetic magnetite 
through rocks that comprise the earth’s 


crust, the magnetic techniques are also 
employed for the evaluation of under- 
ground structures and conditions com- 
monly met in mining and oil industries, 
and in scientific research. 

To evaluate correctly the magnitude of 
magnetic anomaly under various struc- 
tural, lithological, and topographical 
conditions usually met in exploration, a 
multitude of field and laboratory tech- 
niques and instruments have been de- 
veloped. Stutzer’s, Barret’s inductive 
methods, Barret’s inductive bridge meth- 
ods, and other devices are employed to 
evaluate magnetic susceptibilities in the 
laboratory. The principle of permanent 
magnet (dip needle, Hotchkiss’ super- 
dip, Schmidt’s, Haalck’s, Thompson- 
Thalen-Tiberg’s magneto-meters, etc.) 
the compass magnetometer principle (De 
Collongue, Heiland, Kohlbrausch, Wil- 
son, and others), the electromagnetic 
principle, the principle of magnetron, the 
slow speed cyclotron, the earth inductor, 
and other techniques are employed for 
evaluation of local and regional magnetic 
anomalies. It is of interest to note that 
magnetrons and cyclotrons are electronic 
devices. 





Electronic devices. 


Two-element tube Rectification 


(diodes) 


Three-element tube 


(triodes} oscillators 





Vacuum tubes. 


Five-element tube 


(pentodes) oscillators 


APPROXIMATE TABLE ON THE EMPLOYMENT OF ELECTRONICS IN THE 
AMERICAN PETROLEUM INDUSTRY 


Chief purpose. Main use in petroleum industry. 
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| Amplification and 


Seismic, electric, research labora- 
tories, refineries 


Seismic, electric prospecting, 
research laboratories, refineries 


Seismic, electric prospecting, 
research laboratories, refineries 





Vacuum tube voltmeters 


Vacuum tube ohmmeters 
resistance 


Vacuum tube ammeters 


Cathode ray oscilloscopes 


| Magnetron Various 


Cyclotron Various 


Electronic microscope Magnification 


Basically of electronic design. 


Electrical pipe locator 
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Mass spectograph 





Photo-electric cell 


For measuring voltage 


For measuring high 


For measuring current 
Electronic frequency meters| For measuring frequency | In prospecting, refineries, research 


Study of voltage and 
current forms 


Underground pipe 
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Current generator 


In prospecting, refineries, research 


In prospecting, refineries, research 


In prospecting, refineries, research 


In prospecting, refineries, research 
Research laboratories, magnetic 
exploration 


Research laboratories, magnetic 
exploration 


Research laboratories 


Location of pipe line 


For control analysis in refineries and 
research 


Drill hole surveying 
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(thyratrons, etc.) 





Gaseous tubes. 
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Research laboratories and refineries 


Electrical transient prospecting, 
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Gravitational methods are based on 
the measurement of the force of gravity 
and the rate of change of gravity in a 
horizontal direction at the earth’s sur. 
face and on the relationship that exists 
between the gravitational force and the 
presence of heavy (high density) or 
light (low density) minerals and rocks 
in the area under investigation. 

Gravitational instruments for the 
measurement of the rate of change of the 
force of gravity (Eotvos torsion bal.- 
ance) were introduced into the United 
States in the early 1920’s, and up to 1935 
were widely used in exploration for salt 
domes and other structures favorable to 
oil accumulation. During the last dec- 
ade, however, the development of gravi- 
meters and the improvement of old pen- 
dulum techniques to some extent (both 
methods purport to measure the force 
of gravity only) greatly decreased the 
usefulness of torsion balance in explora. 
tion. 

There is a great variety in pendulum 
design, such as Brown, Sterneck, Meis- 
ser, Vening-Meinesz, Numerov, Askania, 
Weber, Richter, and Geffcken and oth- 
ers. Weber, Richter, and Geffcken pen- 
dulum employs a radio receiver with 
thyrotron and other relays for time sig- 
nal recording. Capactive, photoelectric, 
and other techniques are employed in 
transmission in some of the devices. 

The design of gravimeters is based 
either on volumetric principle (Haalck), 
barometric (Hecker and others), or me- 
chanical (astatic and nomastatic) prin- 
ciples. The majority of the present day 
gravimeters are of mechanical type such 
as Askania-Graf, Beroth, Boliden, Gulf 
(Hoyt), Hartley, Ising, Lindblad, Malm- 
quist, Mott-Smith’s, Pollock, Wright, 
Thyssen, Zanakadate, and others. H. 
Brown’s, Gulf’s, La Coste’s, Mott- 
Smith’s, and other models are widely ap- 
plied in American oil industry. In using 
the gravimeter of mechanical type, me- 
chanical, optical or electrical magnifi- 
cation is usually employed. 

Geochemical exploration is based on 
the presence through slow leakage of 
light and heavy hydrocarbons and cer- 
tain inorganic substances in the soil and 
in the trapped air overlaying some of 
the oil pools located underground. 
Among the first to analyze for lighter 
hydrocarbons in the air trapped in the 
soil was Sokolov, a Russian physicist, 
and other investigators abroad. In this 
country, geochemical prospecting, al- 
though at first under the influence of geo- 
chemical techniques practiced abroad, 
has been able to develop new methods 
such as soil analysis (Horvitz, McDer- 
mott, Rosaire, Smith, and others) and 
geodynamic methods (Pirson). Soil an- 
alysis method purports to the analysis 
of soil for light and heavy hydrocarbons 
and for the presence of certain inorganic 
substances. Geodynamic prospecting 
purports to measure the undisturbed rate 
of hydrocarbon gas diffusion through a 
measured area. Although geochemical 
exploration belongs to the realm of 
chemistry, nevertheless other principles 
such as mass spectrograph (Hoover and 
Washburn), scattering of electrons 


— ££ 





The instrument panel and the recorded radioactivity curve 
inside the operator truck during radioactivity well logging. 








Operation of a mass spectrometer tube is shown schematically. A small quan- 
tity of the gas to be analyzed is admitted at the upper end of the evacuated 
tube, where it is ionized by impact of electrons from an electron stream 
flowing between cathode 1 and anode 2. Ionization of the gas being studied 
is accomplished just below electrode 3, and a beam of positive ions of the gas 
is accelerated by a negative potential on electrode 4. By close control of the 
ion acceleration by electrode 4, and the magnetic field strength, the stream of 
ions can be made to impinge upon the collector plate 5 at tube’s lower end. 
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(West), the utilization of low voltage 
excitation, intra-red absorption spectro- 
scopy, the Raman effect spectrography, 
have all been suggested for the use in 
geochemical investigations. 

Electrical prospecting comprises a 
multitude of methods employed for the 
finding of certain mineral deposits and 
for the evaluation of structural and lith- 
ological conditions usually met in oil and 
other industries. Although no rigid clas- 
sification of the electrical methods em- 
ployed in exploration can be made, elec- 
trical prospecting techniques for con- 
venience of discussion are here subdi- 
vided into the following groups: (1) 
Self-potential; (2) electric transient; 
(3) equipotential; (4) resistivity; (5) 
potential dropratio; (6) electro-mag- 
netic, and (7) radio frequency. 

Self-potential techniques are employ- 
ed for the detection of certain ore min- 
erals and conditions through the meas- 
urements of natural earth currents de- 
rived from spontaneous polarization 
(electrochemical phenomena) present in 
some mineralized areas. Self-potential 
methods are dealing with relatively small 
potential differences, not exceeding 1 
volt, and use standard and simple equip- 
ment. 

Electric transient techniques are based 
on the presence of transient phenomenon 
when electromotive force, direct or al- 
ternating, is suddenly applied or re- 


_ moved in an electric circuit. The dura- 


tion and form of transient impulses, as 
observed with sensitive devices, depend 
on the magnitude of the reactance mani- 
fested by the earth circuit and to some 
extent on the character of electric im- 
pulse applied to the circuit. 

Among the first investigators on the 
use of electric transient phenomena in 
the study of the earth’s crust were C. 
and M. Schlumberger, two French phys- 
icists, who made a report on their work 
at the 1929 annual convention of the 
American Institute of Mining and Metal- 
lurgical Engineers in New York. In this 
country Blau in 1933 and later Karcher, 
McDermott, Stratham, Rosaire, West, 
Hawley, Klipsch, Blondeau, White, and 
others, have made notable contributions 
to the theory and practice of electric 
transients, for the studies in location of 
relatively shallow mineralized zones 
usually associated with some of the oil 
pools hidden underground. 

The methods employed in electric 
transient prospecting may be roughly 
divided into: (1) Direct oscillograph re- 
cording (Karcher, McDermott); (2) 
the use of two generating circuits to ob- 
tain neutralization (null method after 
Stratham); (3) the obtaining of cer- 
tain wave form such as sawtooth and 
other types through controlled change 
of transient impulses (Klipsch and oth- 
ers), and (4) compensation of the tran- 
sients. 

Direct oscillograph recording necessi- 
tates the use of storage battery (to 1000 
volts and 25 amp. in some cases), ampli- 
fiers, oscillographs, and ground elec- 
trodes. Neutralization techniques call 
for the employment of screen grid thy- 
ratron, amplifiers, cathode ray oscillo- 
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graphs, ground electrodes, etc. West em- 
ploys a thyratron relaxation oscillator 
controlled by a tuning fork to generate 
a rectangular wave form. 

Transient prospecting chiefly of ex. 
perimental nature has been carried on a 
relatively large scale in the American 
oil industry with no positive results as 
yet obtained. 

The term resistivity prospecting is 
usually applied to a large number of 
techniques that apply direct or low al- 
ternating current to the ground through 
power electrodes. In Wenner’s and Gish- 
Rooney’s configurations the four elec- 
trodes are arranged in a straight line: 
in the Lee partitioning method an addi- 
tional potential electrode is added; Ja- 
kosky in his continuous profiling method 
is employing a mobile continuous con- 
tact electrode; the Megger ground tester 
(after Low and Kelly) gives the direct 
measurement of the ratio E/I, so-called 
“apparent resistivity.” Elflex (after 
Lewis, Evjen) and Resistolog (after T. 
West, Beacham), two recently developed 
techniques, claim the ability to map both 
underground structures and to detect 
oil directly. It is of interest to note that 
the Elflex method is employing alternat- 
ing currents of very low frequency, rang- 

Assembly of Ignitrons, devices that convert alternating cur- ing from less than one to a few cycles per 
rent into direct current, is shown here in three stages. Igni- second. Potapenko in his polarization 
trons supply direct current for electro-chemical processes. method is also using a very low fre- 
quency. 
Shi oinaikitintiteiaaia ee atte tee ; Resistivity methods are employing va- 
Mn Re adnice: socio | Se a a, 
into an evacuated chamber where it is bombarded with electrons eng og = ne wae = ~~ a te. 
ing filmament. An electric charge is thus imparted to the molecules, transform- Mie omy eee dt eo “ 
ing them into ions, which are then made to pass through the semi-circular osky), potential drop ratio compensa- 
analyzer tube. Here a magnetic field deflects the ionized particles in various tors (after Lundberg, Zuschlag) . 
degrees, segregating them into individual streams or “ion beams.” Thus sorted Equipotential line and potential-pro- 
ions of each mass are made to fall successfully on a collector plate, where they file methods comprise the techniques of 
are amplified and recorded in the form of a spectrum. application of electric energy to the 
Liquid c ground through two-power electrodes 
Samples To Pump | and of mapping equipotential lines on 
the earth’s surface in the area under 
a: } investigation. In English speaking coun- 
a all all ? : tries, Gall, Edge, Eve, Keys, Kelly, Knae- 
- " 4 . bel, Laby, Leonardon, Lundberg, 
i Li >\ Schlumberger, Sundberg, Weaver, and 
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) & others, made notable contributions to 
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exploration. Efficient prospecting calls 
for use of d-c. galvanometers and po- 
tentiometers, a-c. galvanometers and 
vacuum tube volt meters. Audio detect- 
ing methods necessitate the employment 
\ A of various amplification systems. 
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Electromagnetic methods comprise a 
large group of techniques for the investi- 
gation of electro-magnetic fields pro- 
duced by electric energy supplied to the 
ground inductively (induction methods) 

¢ or through the ground electrodes (“gal- 
500 to vanic” methods). The frequencies used 

3000 4 : » a in electro-magnetic prospecting are rang- 
| Volts y 8 _ ing from zero frequencies (direct cur- 
| Variable} | , Te or rent) to 75,000 cycles per sec. System- 
Sa \ ae p ; atic measurement and plotting of the 
elements that characterize the artificial- 
ly created electro-magnetic field usually 
yields reliable data related to the occur- 
rence of mineral deposits, and the type 
of structure present in the area under 
investigation. In electro-magnetic meas- 
urements of fields generated by direct 
currents, magnetometer and other de- 
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Designed to lighten and speed up the job of running 
tubing, BJ type ‘“T’’ tongs are equally valuable in 






“nippling up” or as lay tongs. Made in five series, 






A, B, C, D, and E, with available jaws in each series 






to handle API tubing and coupling sizes from 1” to 






4”, plain or upset. 






Change in size of tong jaws can be made quickly 






and easily. The dies are self sharpening and provide 






a quick, positive, non-crushing grip. The handle is 






made of reinforced seamless tubing, and is designed 











to provide sturdy, balanced construction. Stabbed on, 









these tongs cannot come open even if hinge pin fails, 
yet jaws easily release by pulling back on the sleeve. 


Call your BJ supplier and let him equip your rigs 


B. 


STANDS FOR ENGINEERED OIL TOOLS 


with ““T”’ tongs. 





7 BYRON JACKSON CO. 
aE? Se “y 3 Houston #« LOS ANGELES e New York 
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vices are employed. In employing alter- 
nating currents, either horizontal or ver- 
tical energizing loops are used to pro- 
duce electro-magnetic fields. Conklin, 
Carlson, Bieler-Watson (double coil 
method), Hedstrom (double coil meth- 
od), Hanson, Jakosky, Koenigsberger, 
Lundberg, Muller, Sundberg, and others 
made valuable contributions to the the- 
ory and practice of the horizontal loop 
methods. Among the designers of the 
ertical loop or energizing coil methods 
ire Jakosky, Hay, Slichter, Mason, Sund- 
berg, “Radiore.” and others. 

Equipment used in electro-magnetic 
prospecting is exceptionally varied. In 
transmission units, generators, storage 
batteries, vacuum tube oscillators, power 
amplifiers, frequency bridges, etc., are 
employed. A receiving apparatus may 
be composed of an audio detection de- 
vice, a resistance or transformer-coupled 
amplifier (Muller). Bieler-Watson, Koe- 
nigsberger (ring-induction methods), 
Lundberg, ete., are using different ar- 
rangements. 

Potential drop-ratio techniques are 
based on the evaluation of potential dif- 
ference at three or more surface points 
of the potential field energized by direct 

r alternating currents. Baird, Hedstrom, 

Howell, Kihlstedt, Schlumberger, Lund- 
berg, Zuschlag, and others made notable 
contributions to the theory and practice 
of detection of ore bodies and various 
tructures with the use of this method. 
D-c. bridges (for detection of pipe cor- 
rosion), a-c. bridges, ratio compensator 
bridge (Racom), and other devices are 
standard equipment employed in this 
prospecting technique. 

An electrical engineer is familiar with 
the phenomena of propagation of radio 
waves. He knows that the measurements 

f the magnitude of attenuation and 
changes in phase, polarization, etc., of 
radio waves should give some clue to 
the type of structure and material found 
n the area under investigation. Radio 
methods may be subdivided into the fol- 
lowing groups: (1) Measurements at 
the transmitting antenna, and (2) meas- 
irements at a considerable distance from 
the transmitting antenna. The measure- 
ments at the antenna may be accom- 
plished with the use of the quarter wave 
technique, which takes into considera- 
tion the effect of reflected waves on the 

haracteristics of antenna; with the ca- 

pacity method, which studies the changes 

intenna capacity; and with the meas- 

ements of antenna damping. Measure- 

ments made at the receiving end may 
be of absorption, interference, or polar- 
ization type. Sheffet, Cloos, Jakosky, 
Eve, B. Howell, Keys, Silverman, and 
‘thers made notable contributions to 
the application of radio technique in ex- 
ploration. Radio techniques are more 
widely used abroad than in the United 
States. In this country radio exploration 
is still in an experimental stage. 
@ Drill-hole surveying. Drill-hole log- 
ging is comprised of a number of meth- 
ods, such as electrical, radioactive, tem- 
perature, and others. 

Electrical well-logging is chiefly based 
on the principle of electric resistivity. 
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An electronic “chemist” was developed by Dr. John A. Hipple, above, young 
physicist with Westinghouse Research Laboratories. The instrument, a speedy 
and practical mass spectrometer, simplified the job of production testing in 
synthetic rubber. The instrument’s key part is a curved glass tube fixed be- 
tween the two poles of an electromagnet. The magnet tugs at electrified mole- 
cules traveling down the tube so that only those having a certain mass or 
weight go around the curve and hit a target. At the target they are collected 
and their electrical charges counted by electric meters, enabling a quick and 
accurate check on the composition of the mixture. 


Control panel and recording oscillograph in the main cabinet of a mass 
spectrometer. Gas inlet assembly on left. Magnetic assembly in rear. 
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@ AQUAGEL, made from high quality 
Bentonite mined at Hector, California, is 
produced in the modern Los Angeles mill 
shown in the rear of the illustration above. 
Strategically located, this mill assures quick 
deliveries to Pacific Coast operators. 

In the foreground is the main office of 
Baroid Sales Division. This includes execu- 
tive offices and one of three modern, com- 

: : pletely equipped laboratories. 
aes yt erage Steve - ‘Mechee/euaionsios Minoan Baroid Sales Division’s complete drilling 


grade Bentonite is mined here and shipped to the Los Angeles mud service is unequaled for efficiency ond 
mill for processing and sacking. 
economy. 


BAROID PRODUCTS: ANHYDROX + AQUAGEL 
AQUAGEL CEMENT +» BAROCO » BAROID + FIBERTEX 


IMPERMEX « MICATEX « SMENTOX « STABILITE * ZEOGEL 
TESTING EQUIPMENT + BAROID WELL LOGGING SERVICE 


PATENT LICENSES unrestricted os to sources of supply of materials, 
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desiring to practice the subject matter of any and/or all of United States Pat- A L € 
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165 and further improvements thereof. Applications for licenses should be 
made to the Los Angeles office. BAROID SALES OFFICES: Los Angeles 12 - Tulsa 3 - Houston 2 
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These resistivity methods may use four 
electrode arrangements (Schlumberger, 
Slichter, and others), two electrode ar- 
rangement (Jakosky, Gillingham, Blau, 
Gemmer, Lane-Wells, Schlumberger, 
and others), or a single moving elec- 
trode (McDermott, Karcher). It is of 
interest to note that Schlumberger, a 
pioneer in electrical drill-hole surveys, 
is also recording the so-called total elec- 
tro-motive force, which is the sum of 
electro-filtration potential and an elec- 
tro-chemical action present in rock for- 
mations and muds during drilling op- 
erations. Electronic equipment is used 
almost on the same scale as in the field 
surveying employing similar techniques. 

Radioactive methods (after Fearon, 








Frisch, Ingham, L. Howell, Lundsberg, 
Scherbatskoy, Spak, Westby, and oth- 
ers) are based on the measurements of 
hard gamma-ray (@) radiation present 
in rock formations encountered in drill- 
holes and on the recording of secondary 
gamma radiation derived with the bom- 
bardment with neutrons (neutral par- 
ticles) the rocks that surround a drill- 
hole. In measuring gamma radiation, 
Geiger-Muller counters, vacuum tube 
amplifiers, and other devices are em- 
ployed. Temperature surveying (Van 
Ostrand, Fisher, Leonardon, Schlumber- 
ger, Van den Bouwhuijsen, and others) 
is also extensively used for drill-hole 
correlation. 

Photoelectric methods of locating 
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Castings that excel in Quality 
TO MEET YOUR SPECIFIC REQUIREMENTS 


NEMCOLOY IRON—iron alloyed to 


your specifications. 
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217 North Detroit 
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water flows through the measurement of 
the variations in translucency of muds, 
and other methods for specialized pur- 
poses are also employed in drill-hole 
practice. 

@ Electronics in refining and research. 
Efficient utilization and separation of 
numerous compounds that comprise 
crude oil is a goal followed by technical 
men in charge of the refineries and re- 
search departments associated with in- 
telligent oil utilization. Because refining 
processes carried on a larger scale re- 
quire a careful temperature and control 
analysis as well as the availability of 
large amounts of stored power, electric 
energy with its electronic devices finds 
a broad field for its application in mod- 
ern refineries. Transformation, rectifica- 
tion, inversion, temperature control, per- 
sonnel safety, checking of electrical 
equipment and circuits, and other serv- 
ices are performed to a large extent with 
the use of vacuum and gaseous tubes 
combined in various designs. The role of 
electronics in research departments de- 
voted to efficient and progressive utiliza- 
tion and analysis of hydrocarbons is even 
more marked than that in refining. Elec- 
tron microscopes, mass spectrometers, 
vacuum tube oscillographs, and the like 
are standard equipment in modern re- 
search. Sneddon, in one of his recent 
articles on the application of electronics 
in the petroleum industry, gives the fol- 
lowing description of the electronic mi- 
croscope: “This device, instead of a 
beam of light, uses an electron beam to 
illuminate specimen, and . . . resolves or 
defines in unusual clarity items much 
too small to be captured in detail, if at 
all, by any optical instrument utilizing 
a light beam . . . In actuality, however. 
the electron microscope yields useful 
magnification 50 times greater than can 
be acquired with the highest power light 
microscope...” 

@ Recapitulation and conclusions. 
Electronics can be defined as a branch of 
science that comprises the laws govern- 
ing and the phenomena observed in pass- 
ing conduction currents through vacu- 
um or gases, as well as devices based on 
the principles of electronics. 

Electronic devices play an important 
part in seismie and in some of the elec- 
tric prospecting methods. The useful- 
ness of electronics in gravimetric, mag- 
netic, and other geophysical techniques 
is also well-marked. 

Electronic devices are very essential 
to the refineries and research laboratories 
devoted to progressive utilization and 
analysis of hydrocarbons. 

The accompanying chart gives an ap- 
proximate picture illustrating the ap- 
lication of electronics in the petroleum 
industry. 
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Proved performance is the best recommendation for any 
product. And that’s exactly what Republic Electric Weld 
Casing and Tubing offer you. Over 130,000,000 feet of 
these time-tested products have proved their value through 
unexcelled performance in oil fields under all kinds of 
operating conditions. 


There are good reasons for the superiority of Republic 
Tubing and Casing. They are made by Republic’s improved 
electric weld process from steel that is flat-rolled to close 
tolerance. This produces uniform wall thickness—enables 
both the inside and outside of the pipe to be inspected 





are made from flat-rolled steel, both sides 
of which can be inspected. Thus, the sur- 
face which becomes the inside wall is 
free from hidden defects. 


Other Republic Products include Alley Steels — ( 
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for possible defects— assures high collapse resistance. 
Accurate threads with plenty of metal under the roots all 
around the pipe wall mean high joint strength and in- 
surance against “pull-outs.” 

If you want casing and tubing that ask no favors—that 
will operate satisfactorily under all conditions—shallow 
wells, medium wells, deep wells in any field—insist on 
Republic Electric Weld Tubing and Casing. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES 7 . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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SELECTION AND APPLICATION 
OF REFINERY INSTRUMENTS 


@ Preface. In order to attain good op- 
eration and the high degree of accuracy 
that is incorporated in the modern pre- 
cision measuring instruments, proper in- 
stallation methods 
| EXCLUSIVE must be followed. 
Due to space limi- 
tations, it is impossible to write and il- 
lustrate an article on installations includ- 
ing all types and applications of the va- 
rious instruments. As has been previous- 
ly stated in this series of articles, each 
new application presents a new problem, 
whether it be in the control action, valve 
material, or the type and method of pip- 
ing for an instrument. 

Proper installation is considered of 
such importance that standard specifica- 
tions for instruments and their installa- 
tion have been established by the Pauls- 
boro Refinery instrument department. 
These standards specify the type of in- 
strument acceptable for a given applica- 
tion, the method of installation, and the 
valves, fittings, and pipe or tubing re- 
quirements for the job. On instruments 
for temperature measurement, the type 
and material for thermo-wells, extension 
lead wires, thermocouples or resistance 
bulbs and heads, and the locations for 
them, are specified. In general, the in- 
stallation of all types of instruments and 
measuring devices are standardized inso- 
far as possible. Obviously, exceptions 
are made to cover unprecedented cases 
or problems of location or of unusual 
conditions. 


PART 6—INSTALLATION 


@ Tubing and piping. At this refinery, 
it is standard practice to use copper tub- 
ing for all instrument air, low pressure 
steam and water piping installations. 
Sizes of copper and steel tubing vary 
from 14 in. O.D. to 1 in. O.D. with suit- 
able wall thickness for working pres- 
sures. 

All instrument air lines are of copper 
tubing. In the control room (see Fig. 72) 
and on panels, all the copper tubing is 
of the seamless, straight length type and 
specified as “half hard” to assure proper 
shape when formed or bent, and which 
is suited to the brass, flared type fittings. 
Outside the control room, such as in 
pump rooms, where the grouped lines 
of tubing are run in a channel or duct, 
the use of coiled copper tubing and brass 
connectors is permissible. 

Seamless steel tubing varying in size 
from 14 in. O.D. to 1 in. O.D. with suit- 
able wall thickness for the working pres- 
sure, is used on all process services. Flar- 
ed type steel fittings, suitable for work- 
ing pressure, are also used with this tub- 
ing. 

@ Fittings. A complete supply of steel 
and copper tube fittings in standard 
shapes and sizes are stocked for mainte- 
nance work, and, for new unit construc- 
tion, are ordered from bills of material 
for the job. In some cases, on air supply 
lines to an instrument where a pressure 
regulator and filter are required, brass 
nipples and fittings are used to connect 
these items. This is necessary to insure 


By ALFRED KRIEG* 


Socony-Vacuum 


Oil Company, Inc. 


a rigid, leak-proof installation owing to 
the weight of the filter and the strain on 
the regulator when pressure adjustment 
is necessary. Short lengths of tubing, 
formed to suit the connections, are used 
wherever practicable. 

@ Control room panels. At the Pauls- 
boro Refinery, the standard control room 
panel size and layout are specified to oc- 
cupy a minimum of space to reduce glare 
and eye strain, present a symmetrical 
appearance, be flexible for interchange 
in another unit, and be of rugged con- 
struction to withstand handling and 
cleaning methods. (Fig. 73). 

Standard panels for control rooms are 
of transite material chamfered on all 
face edges, and have a dull ebony finish 
with bolt holes and instrument cutouts as 
per drawings. 

Indicating pressure gauges, where re- 
quired, are mounted along the top and 
centers are provided for three tiers of in- 
struments on each panel, as shown in 
Fig. 74. 

The panel mounting base is channel 
iron with edges down and anchored into 
the concrete floor. In some locations such 
as pump houses where the panels are 
not installed as a wall section, a pipe 
support to the rear wall is used to brace 
the panel top, and also to support the 
tubing lines. 

One of the many recent design im- 
provements in control instruments is a 
valve arrangement for switching quickly 
from automatic to pneumatic manual 


FIG. 73 
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control. Some manufacturers have made 
this a “built-in” feature available in all 
controllers. On other instruments, this 
switching arrangement must be mounted 
outside the case on the panel or wall and 
the necessary connections made to the 
controller air lines. A panel strip to ac- 
commodate these manual control units, 
when necessary. is mounted between the 
standard panels as shown in Fig. 74. 
@ Ducts. Properly to house and sup- 
port the tubing lines leaving a central- 
ized control room, it is standard practice 
to install a metal duct of suitable size to 
extend from the tube exit of the con- 
trol room to various parts of the unit. 
(See Fig. 75). The instrument piping 
layout is planned and the trunk line duct 
installed with the branches to instru- 
ments. When the various lines from the 
instrument panels are brought out from 
the control room, the duct being in place 
saves time and labor as no temporary 
supporting is necessary. This duct af- 
fords protection of the small tubing 
igainst breakage during construction. 
On some of the larger process units. 
where a large duct is required, and where 
it is necessary to span considerable dis- 
tances between supports, 4-in. by 4-in., 
angles welded to form a broad U are fre- 
quently used. This type of duct is cov- 
ered with a galvanized iron housing with 
4-in. air cell insulation inside, made in 
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sections approximately 4 ft. long and 
bolted at the flanged edges. (See Fig. 
76). 

@ Housing. Wherever it is practicable, 
instruments such as flow manometers or 
transmitters are installed in heated build- 
ings. On the new process units, however, 
many of these items must be placed near 
the measuring elements and be housed 
and protected as shown in Figs. 77 and 
78. 

Item RFM-8 to the left of Fig. 77 is a 
meter measuring steam to a process unit. 
Note that the meter lines from the orifice 
assembly are enclosed in a metel hous- 
ing or duct that also has a heat tracing 
line. Directly above the meter housing 
can be seen the steam line to supply 
heat and the header into which the traps 
discharge. These lines run the full length 
of the unit and service the instruments 
above and below where required. 

Fig. 78 shows the housing with the 
front removed to service the instrument. 
(Note the inverted type electric flow 
meter transmitter.) The heat coil asbes- 
tos board insulation and steam trap are 
protected by the heavy gauge metal box. 
Where hourly readings are required on 
instruments, installed in boxes of this 
type, the door is made with a glass win- 
dow, which permits observation without 
frequent opening and closing of the door. 

The flexible design of these boxes or 

housings will permit installation of in- 
struments of all types and manufacture. 
It is easily supported and removable and 
facilitates all servicing and piping re- 
pairs. 
@ Temperature instruments. Many of 
the temperature instruments in use on 
refinery process units embody a deflec- 
tional type galvanometer. In selecting a 
location for instruments of this type, spe- 
cial attention must be given to vibration 
effect on the galvanometer. Where the 
frequency of vibration is constant, the 
galvanometer may be adjusted to nullify 
the effect, but this cannot be done where 
the frequency is variable. 





FIG. 75 










The electronic type temperature meas- 
uring instruments recently made avail- 
able, employ an amplifier unit to func- 
tion in place of the galvanometer. As 
these units are unaffected by vibration, 
this type of instrument is particularly 
well suited to most locations. As with all 
electronic type equipment, careful con- 
sideration must be given to grounding 
and shielding of the instrument and it 
is good practice to run all wiring in 
grounded conduit, this being imperative 
where electric power stations, cables, 
and equipment are in close proximity. 
@ Safety precautions. Most of the pro- 
ducing units in a petroleum refinery 
process highly volatile materials, and it 
is obvious that all electrical installations 
must be considered from a safety stand- 
point. Explosion-proof fittings, motors, 
and equipment must be used in all such 
unit locations and everything possible 
must be done to insure safe operation. 
The national safety code is strictly ad- 
hered to and, in many cases, additional 
items are installed as an extra safety 
measure. 

Explosions within instrument cases 
have been reported that were caused by 
faulty wiring, omission of conduit seals, 
the use of incorrect type motors, spark- 
ing contacts on relays and governors, 
etc. Modern instruments for refinery ap- 
plications are usually equipped with 
spark-proof motors and provisions made 
for mounting relays and other electrical 
accessories externally. There are some 
instruments available with explosion- 


FIG. 76 
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FIG. 77 


proof motors. In some extremely hazard- 
sus locations, the dry cells for the poten- 
tiometer type instruments are housed sep- 
arately in a steel container to the rear 
of the instrument. Conduit seals, which 
should prevent the admission of gases 
or vapors to the cases, are not a positive 
preventive for all explosions and fires; 
therefore, every precaution should be 
taken to assure safety. 


FIG. 78 


@ Temperature elements. Fig. 79 il- 
lustrates a standard conduit installation 
for thermocouple extension lead wire. 
The connection between the thermocou- 
ple head fitting and the conduit is flex- 
ible bronze waterproof tubing (or metal 
hose) in standard 30-in. lengths. The 
vertical conduit is extended to within 6 
in. of ground level, and the end left open 
and screened. This method eliminates 





the possibility of a thermowell leaking 
inflammable squids or vapors into the 
conduit. The horizontal conduit branch 
into the house is double sealed to prevent 
liquid or vapor entrance. 

Proper thermocouple assembly instal. 
lation is imperative, if accurate tempera- 
ture measurement is to be obtained. 
Thermocouple wells should be of the 
correct type and material and of proper 
length to assure the sensitive point be- 
ing in the desired temperature zone. As 
an example, a well to measure the liquid 
temperature on a fractionator tray, must 
be placed at an angle to the vessel shell 
to insure immersion in the liquid. In 
general, wells for pipe lines are of such 
length (Fig. 80) to place the sensitive 
point of the couple in the flowing fluid 
to assure an average temperature. The 
well extension neck length and the head 
are also important items for considera- 
tion. In order to reduce the conductivity 
error, an extension neck well for use 
where the lines or vessels are insulated, 
should be of sufficient length only to ac- 
complish its purpose with the hexagon 
well head also insulated. Where no in- 
sulation is required, the well should be 
of a type that will place the hexagon 
well head as close as possible to the cou- 
pling or line. This applies not only to 
thermocouple wells on pipe installations, 
but also on exchanger and vessel appli- 
cations. This same procedure applies to 
wells for any type or method of tempera- 
ture measurement. 

On low temperature measurements, 


FIG. 79 
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@ Wherever you work 

with corrosive solutions 

—it pays to have your 
ejectors lined with “Kar- 

bate” impervious graphite. 

For high steam jet velocity, 

high temperature, and dilute 
vapor mixtures prevent the 
formation of a film necessary 

to protect most metals. On the 
other hand, “Karbate” imper- 
vious graphite is entirely unaf- 
fected by corrosion. This chemi- 
cally inert, non-porous, and light- 
weight material is immune to 
most general acid vapors and 
special caustic vapors. 

Also, “Karbate” material is 
strong mechanically. It has a low 
coefficient of thermal expansion, 
high heat conductivity and, thus, 
high resistance to thermal shock. 
In fact, “Karbate” impervious 
graphite will resist heat shock 
better than any other available 
material. 

Prolong the useful life of your 
ejectors — specify all exposed 
parts to be made of “Karbate” 
impervious graphite. For more 
Getais wr.te Dept. rE. 


Unit of Union Carbide and Carbon Corporation 
The words “National” and ‘“‘Karbate”’ are registered 
trade-marks of National Carbon Company, lac. 
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Hydrochloric, sulphuric, lactic, 
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corrosive liquids and gases. 
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30 East 42nd Street, New York 17, N. Y. GRAPHITE 
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emergencies. (See also Fig. 32 in article 
3 of this series.) 

Condensate. generally present in near. 
ly all petroleum refining processes, is 
the cause of much of the so-called “in. 
strument trouble” by trapping and, in 
oe some cases, freezing in low spots in the 
60 LB/IN- piping. The lower connection on the 
melon type liquid Jevel controller, used 
on smal] diameter vessels in a horizontal 
position, is an example of this as shown 
by dash lines in Fig. 83. 

Piping arranged as shown by heavy 
lines has been found to eliminate to a 
great extent trouble of this nature. The 
drain valve shown is provided to release 
liquid, when servicing on the float is re- 
quired, and to drain off condensate to a 
separator line. It is standard practice 
also to support the melon or cage to re- 
lieve the strain on the piping and to pro- 
vide for removal when necessary. 

An averaging type liquid level con- 
trol installation on a dewaxing unit tank 
is represented in Fig. — The “y and 
xXx KK XO solvent mixture (usually termed wax 
KKK mix), at approximately 14-lb. pressure 

SSK and temperatures ranging from minus 
PPAOQOON, 10°F. to plus 20°F., enters the tank from 
the filters at varying rates of flow. The 
outlet flow is controlled by the level in- 
strument with the diaphragm motor valve 
regulating the speed of a steam-driven 
pump. 

A warm solvent purge system is used 
to keep the lines and taps clear and to 
reduce frosting of the piping. Solvent 
purge flow is regulated by a pressure 
reducing valve and by small diameter 
orifices installed in nut unions to facili- 
FIG. 81 tate cleaning or replacement. 






































where the resistance type thermometer 
and bulbs are installed, the sensitive ele- 
ments should be of the cased type with 
heavy rubber insulation or lead shielded 
connecting wires. Wells for these appli- 
cations must have an inside diameter 
such that after inserting the bulbs, no 
space remains where condensation and 
molsture may form and freeze, resulting 
in possible damage to the element. Suf- FIG. 84 
ficient insulation should be made to pre- 

vent frosting of the metal well. (Fig. 81). 

@ Level. Some of the recently devel- 

oped liquid level instruments utilize a 

tubular float suspended into the vessel 

as the actuating element. On light grav- 

ity liquids such as hydrocarbons, under 

pressure in storage or surge tanks, a WAX MIX 
long, smal] diameter tube is required in 

order to pass the float through the sup- 0-20° F 
porting fittings on the tank and also to 

provide the proper buoyancy. Fig. 82 

illustrates schematically an installation 

arrangement to provide for servicing or 

replacing a float of this type without 

draining the tank. 

The instrument is mounted atop the REG 
column into which the long, tubular float +, padll a 
is suspended vertically. Level measure- OE ne 
ment is transmitted pneumatically to ; , 
ground level instrument or to centralized 
control locations. Connections are pro- STRAINER 
vided on the column so that the sight 
glass may be moved to one of three loca- OUTLET 
tions for checking the instrument or for 
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FIG. 85 


"huwdmoy satey Aapiwg ‘hsazanoy 


BBB HVIO 


Beis AMOIVELE 


¥2LINVIC 


3dia §=4hOIWuls 


"Saqny LUNjUsA 


PuD $a|ZZON MO}Z 


Ove w2ILdEVIOC 




























































































‘S22jUO 41Op SyuawesNbey Buidig 


Mave UIisaVIG 







































































































































































































































































































































































































































































06 08 O& 09 OF OP Of OF @ OC ft of 08 OF Oy ow om oe 
rt ) “ 
= + i « 
| °c] 
4 
or Oo it % ai ") 
oz} 03) a 
++ 
oa 
* 
fs” 
9 BNVA OWINZLHOIVMLS 
« * © 
aa 
< 
senda 31ZZON MOTs YO 391 21¥0 
os 
200uvd 'S MA WONS ViVO NO O3SVE 
S36N1 I¥NINZA YO S3ATVA 
8 37NG3HOS Z 37NQ3HIS 
Ousve wsi3KRVIC Ove wdL3RVIO 
06 08 OL O89 OF Ov CE OZ OF O Os 08 Of 09 OF OP OF OZ OF O 
° ° 
| i 
| 
| v T 
I — L_— 
oO 9 ‘ on 9 
4 
4 4 
. 
< 
Lo A 
os 4 bed - T 
1] SNOT WIZ INVA 
= OWINDLHOIVULS mviaz 
te “Ono wvId Z INWA 7 a 2 
os a OWINDLMOIVELS wvio 2 “ I 
* 2 ey 
a i ils bd 37220N mots YO 32141N0 
2 , 4 
or al ov 
e 31ZZ0M M014 BO 2914140 
SON28 SMOVe ONOT 
Hf wO ‘Swuns 20N1 ‘S772 — 
so SON 38 SNIGWY 9807 . 
es wO'Swuns 36914°S113 | 
~— & 7 8 Vv —a 
— 
L 37220 MO13 HO 39141¥0 37220N MOTs YO 3919180 
~ *“S3NV 1d 1N3Y95510 NI SONILINS SINV1d 1N39N345I0 NI SONILLIS 
$312Z2Z0N MO14 ONY $39191NO YO? $31ZZ0N MO14 ONY $3914INO HOS 
¢ 31NQ3H9S € 31NG3SHOS 
Be sesveovs 
S855 0 8 SP eZTZo28s ~6MO HK © : 
ae Sagas Boe ee os hs SHERBE Skee se youpse 


li- 


o¢ O88 Of O38 OS OF OF OZ OF 




















eae 

 (onor » 4 ' ‘Sar NOISHYEX? 9 ‘ 

WVIO BWO $1 wOrvuveds Ss SOWILLIS-A'S Bae snerwuss 
Gnze woae 220 21) SONILAIs-A © GMOLVUVd3S ‘> 40 39V 16 wi 2018 

Smove OWOT's wosuveast SBAIVA 319 '¢ SPAIWA Jive ¢ 4371N0 WO GZA0TTV 

BAIWA 34V0 "1 SONILLIS-A'S | BAF NOISNVGKI Z $113 Ge 3 rt) Petr) 

SRAIVA Jivo'' $3317) $33, ' 
O1sve O@ -O02° Ove 04-09 Olive OF -OS | Olive OF — O° 














Oluve w3i3dRwI0 


os of 


OlLvwe w2L3NVIO 
Ot O8 OF Or CE O2 OF 2 































































































° 





















































































































































































































































































































































° oO 
| eo Se ] i 
- ie a + ty 
T - a | i T 
e i+ 9 
2° — 7 . oO ry 
Lo) 
~ +> ' 
~~ 
e + y 
e wINOILIONO? WIV | o2 SaNVA SOmtL ats 
. ONINZINGIVELS 9N1033293ue A 
> O3uinoaw sv 
6 
=z 
- 
2 
v 
a 
27ZZON MONS WO 2914140 }3=—- CBW 1738 21ZZON MOT4 WO 3D141UO 
BMVLNI OLUINdSOWLY NI ‘SUIONVdX 2 ONY SYBONGIY HLIM 
831ZZ0ON M013 GNV S30IdINO YO4 $37ZZ0ON M013 ONY S30IsINC OS 
9 31NG3SHOS S 31NQ3HOS 
visve wILIAVIC Ol.ve wasanvid 
0@ C8 Of O9 OF OF OF O2 O O oot 08 Of 09 OF OF OF oz oO oO 
ss LL LT] 
bio n |} 
é kad ws a. 
a 
o1 * ot 
4 ay a la aoe | 
“Ta 31ZZ0N MO 20486 =) 
: ‘S wo 321g1N0 t cnetiities 
» 08} 4) o8 
= (LJ q SOn30 tA wvi0d+a 
2 sniave 
~*~ 
2 9nuo7 
31VZZON MO14 
wot e 22smQq «6OMNICe 
x ay 
Pp 
$ ht INVA ONINDLHOIVELS 
* ONOT WVIO 2 INVA | 
OMINJIMOIVELS v 
3 = 
a“ 











*snuns 3eni's173 


— 


_— 


4s 


31220N MOTs BO 3919180 





INVid JNVS NI SONIILId TV 
$372Z0N MO143 ONY $39141NO HOS 


2 37ING3SHOS 


















31Z2ON MOIS BO 3917100 








INV 1d INVS NI SONILII TV 
$312Z20N M013 ONY S3913INO YOS 


1 31NAGSHOS 





131 


THE PETROLEUM ENGINEER, June, 1946 


A conventional seal chamber is used 
as a reservoir to assure a constant liquid 
head at the high level tap, and the wax 
mix liquid in tne vessel is blanketed with 
inert flue gas. The lower level tap is kept 
free of wax by the constant stream of 
olvent from the purge system. 


@ Flow meter installation. Only by 
areful installation of the primary ele- 
1ent, connecting piping, electrical wir- 
gs, or other component parts of a flow 
neasuring device may accurate results 
ye assured. 


@ Primary element. It is known that 
ertain piping arrangements will create 
disturbances such as swirls, eddies, etc., 
which are detrimental to accurate meas- 
urement. Before installing a primary ele- 
ment, the entire piping arrangement 
hould be studied and the most advan- 
tageous location selected. In order to 
issure normal flow conditions free from 
the disturbances mentioned above, the 
pipe preceding and following the pri- 
nary element must be straight, smooth, 
iniformly sized, and be free from pulsa- 
tions. The length of the required straight 
ections to assure accurate measurement 
; determined by the type of primary ele. 
ent and the diameter ratio. Curve plates 
Fig. 85) give the required diameters 
f straight pipe plotted against diameter 
ratio for primary element installation. 
Note that in all cases a greater length of 
traight pipe is required for the higher 
liameter ratios. 
Standard practice in this refinary is 
install orifice plates, wherever pos- 
ble, between orifice assembly flanges 
approved design, which eliminates 


drilling and tapping, and welding cou- 
plings or bosses on the pipe for the dif- 
ferential pressure connections. It is also 
standard practice to use either monel or 
stainless steel orifice material, unless 
otherwise specified, depending upon the 


Standard instrument panel arrange- 
ment, process unit control room. 


flowing medium. Identification tabs are 
attached, which protrude from the outer 
flange diameter, and such information as 
line size, pipe and flange schedule, orifice 
diameter, etc., is stamped thereon. 


@ Piping. The conventional recom. 
mendations of the instrument manufac- 
turers for connecting piping are followed 
when conditions permit. Long piping dis- 
tances between the primary element and 
the manometer or transmitter are avoid- 
ed to eliminate friction lag, traps, and 
leaks as muck as possible. All piping is 
formed wherever possible to decrease 
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When a plant goes off stream it passes from 
@ revenue-producing asset to a profit-consum- 
ing liability. Obviously, it is desirable to keep 
on stream as much as possible. And that’s 
where UNIBOLT Streamlined Return Bends 
enter the picture. Utilizing a loose ring joint 
and a unique coupling principle which employs 
tapered interlocking shelves drawn into sealing 
position with only two bolts, these remarkable 
furnace fittings entirely eliminate the objec- 
tionable features of conventional plug type 
headers with rolled-in tube connections. No 
seal welding, re-rolling before going back on 
stream or lapping-in plug closures. No steam 
required in the header box. Replace a single 


tube quickly and easily. Return any fitting to 
any two tubes. De-coke tubes without coming 
off stream and without harmful effect on the 
fittings. 

Although UNIBOLT Streamline Return Bends 
are no panacea for all furnace ills, the follow- 
ing characteristics have been observed in their 
performance: (1) They seal the lightest gases, 
even hydrogen. (2) On a propane cracking 
furnace they showed no sign of leaking al- 
though the outlet temperature was above 
1600° F. (3) They are holding 4000 psi. in 
5-inch OD tubes. Surface tension of the charg- 
ing stock is approximately zero. (4) Extreme 
thermal shock does not affect their sealing 


THORNHILL-CRAVER COMPANY 


HOUSTON, TEXAS 


iy $ 


efficiency. (5) Their loose ring seat absorbs 
creep that would damage ordinary furnace fit- 
tings. (6) Finally, they eliminate all of the 
hazards and most of the installation and main- 
tenance expense of rolled-in connections. 

Bulletin R-42 tells the complete story of 
UNIBOLT Streamlined Return Bends, a copy 
of which will gladly be sent on request. 
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the use of fittings to a minimum. At least 
| in. per ft. is our specified minimum 
slope on horizontal pipe runs, with all 
summits and depression eliminated, to 
avoid air, gas, and sediment traps. Blow- 
down legs are connected into the piping 
at the manometer, equalizing manifold 
of all flow meters (Figs. 86 and 87), ex- 
cept on some acid services, where the 
measured material may create a hazard 
when blown down, or where liquid seals 
are necessary. 

It is good practice to mount flow me- 
ters (or transmitters) on solid walls 
or steel supports, free from vibration and 
where the level position will be retained. 
One advantage of placing these instru- 
ments inside buildings, is that weather 
protection is provided. It also permits 
operators entering the buildings to ob- 
serve the operation of the instruments. 

In general, instruments for flow meas- 
urement and control, when mounted on 
control room panels, are of the electrical 
or pneumatic transmission type, in order 
to avoid long pipe line runs and inherent 
difficulties, such as air pockets, leaks, 
etc. On these installations, (Fig. 88) it 
must be remembered that sufficient space 
must be provided for the electrical con- 
duit and fittings and the air supply lines, 
regulator, and filter. Cramped acces- 
sories and connections make servicing 
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dificult and detracts from the overall 
appearance. 


@ Ratio control. “The heart of the 
unit” is the term frequently used when 
referring to the ratio flow control instru- 
ment in many of the solvent dewaxing 
process units. 

In order to obtain cold pour test oils 








and waxes of very small percentage oil 
content. the proper ratio of wax vil 
charge tu solvent must be consistently 
maintained by the controlling instru. 
ment. Failure to do so usually results in 
upsetting the unit and producing off-test 
products. 

A dual hook-up of ratio controllers at 
the Paulsboro Refinery uses the solvent 
flow as the primary side of two ratio 
flow controllers, similar to Fig. 54 in 
article 4 of this series. The No. 1 meter 
controls the wax oil to solvent ratio. The 
No. 2 meter, with the primary common 
to No. 1 meter, controls a cold filtrate 
injection to the system. 

In order to satisfy flow rate and ratio 
requirements, when changes are made 
in the charge stock, quick change under 
pressure orifice fittings have been in- 
stalled in the wax oil and solvent charge 
lines. With these fittings installed in the 
lines, approximately 5 min. are required 
to change an orifice, during which time 
the ratio is maintained by the pumps on 
pneumatic-manual control. 

The No. 1 flow meter secondary (wax 
oil) is liquid sealed and the orifice taps 
cleared by a purge system oil injection 
from a conventional force feed lubri- 
cator. 


@ Liquid seals. As it is necessary to 
prevent highly viscous and corrosive 
fluids from directly contacting the instru- 
ment, one of the various methods of seal- 
ing must be utilized. In considering a 
liquid seal application, attention must 
be given to such items as the pressure, 
temperature, and gravity of the flowing 
fluid, the selection of a sealing liquid 
with suitable charactertistics, such as 
gravity, non-miscibility, freezing point, 
etc. Also, it is important that the cubic 
displacement of the instrument, on flow 
meters, be known in order that seal 
chambers of proper proportions may be 
supplied. The instrument location, above 
or below the pressure tap or primary ele- 
ment as the case may be, must also be 
considered in order properly to install 
and connect the seal chambers and pip- 
ing. 

The simplest of sealing arrangements 


Main control room at Paulsboro refinery. 
Note experimental light buff-colored 
panels, a departure from usual black. 
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the proposition External equipment for adding or removing heat—or 


provision for its installation—should be included in any design for Fluid cat-crackers. 


| the facts It is thoroughly practical to design and build a heat-balance 

































he 
0 . ° . . . ° ° 
on Fluid cat-cracker in which the heat formed in regeneration of the catalyst is sufficient to 
io balance the heat required in the reaction phases. But such a unit, while sometimes more 
de 
* economical as to initial cost, can operate at top efficiency only on the originally planned feed. 
ze 
1€ 
od 
Ie In view of the probable variation in future charging stocks, and the certainty 
yn 
‘ of changing requirements for quality of products, greater flexibility of any 
S oa 
n new unit becomes of paramount economic importance. To take full 
i- 
advantage of the flexibility which makes a Fluid cat-cracker so 
0 
valuable in refining operations, every consideration 
l. a 
a should be given to the addition of a pre-heat 
st 
Z furnace and, perhaps, a recycle catalyst cooler. 
= 
d 
Ss 
c Such equipment need not be installed initially where 
: 
I heat-balance operations are currently predictable. However, 
e 
eC 


where not installed initially, provision for future 


addition of such flexibility devices should be 


- to CP 


included in any design. 


| the conclusion There is no substitute 





for the best design. 





THE M. W. Kextroce Company 


Engineers and Economists to the Petroleum Refining Industry 


225 Broadway, New York 7, N.Y. © JerseyCity, N.J. © 609 South Grand Ave., Les Angeles, Calif. ©  Philtower 
Building, Tulsa, Okla. ¢ 402 Esperson Building, Houston 2, Texas . Stone House, Bishopsgate, London E22, C=z. 


THE PETROLEUM ENGINEER, June, 1946 

































































































































































































































































¢ 


TO TRAP 


FIG, 89 


is, of course, the conventional steam flow 
meter installation, where condensation 
reservoirs are mounted close to the ori- 
fice taps. In this case, water or conden- 
sate seals the hot steam from the meter 
body. Where indicating pressure gauges 
are mounted properly on steam lines, the 







ie 
ZONE 
INST AIR 









RECR 





FILTER 4 
DRIER UNIT 
“el 























so-called “pig tail” serves the same pur- 
pose. 

Wax in liquid form has long been con- 
sidered one of the most difficult meas- 
uring problems. Various heating methods 
are employed to maintain it in a liquid 
state while being pumped. Fig. 89 illus- 


Arrangement of instruments, air tubing, and 
conduit as per instrument department stand- 
ards, Socony-Vacuum’s Paulsboro refinery. 
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trates a method of sealing the meter and 
piping that has proved to be quite satis- 
factory. 

It is recommended to equalize through 

the seal chambers, piping and meter 
body and also to inspect for small leaks 
at frequent intervals. By so doing, leaks 
are detected and the seals kept in bal- 
ance. 
@ Compressed air. One of the most im- 
portant items of instrumentation is a 
constant supply of clean, filtered, and 
dry compressed air. 

In order to provide the above condi- 
tions, the Paulsboro Refinery has been 
divided or “zoned” with suitable equip- 
ment to accomplish this purpose. 

“Yard” air of 90 lb. per sq. in. ga. is 
processed through filters, driers, and into 
a receiver in each zone. All instrument 
air supply lines from the driers are either 
brass pipe or large size copper tubing 
and fittings with branches to the individ- 
ual units, where required. (Refer to 
Fig. 90). As an auxiliary air supply, each 
zone is also provided with a steam-driven 
compressor of suitable capacity, equip- 
ped with automatic control to supply air 
to the instrument receiver in the event of 
yard air failure. 

The filter and driers remove moisture, 
dirt, and oil vapors from the air. Dual 
drier units are used and an operator need 
only throw a lever, connected to the 
valves, to interchange and reactivate the 
driers every 8 hr. When this equipment 
is installed in a hazardous location, steam 
is used to reactivate the driers, however, 
the electrically reactivated type is also 
available. 

It is recommended that when an in- 
stallation of this type is contemplated. 
that the equipment for the unit be speci- 
fied for capacities that will include fu- 
ture additional load. 

Obviously, everything that tends to im- 
prove the quality of instrument air is 
being done. On new unit construction, 
the supply lines are blown freely to re- 
move dirt and foreign material, thereby 
assuring a clean trouble-free air supply. 
This efficient air-cleaning system does 
not, however, eliminate the use of the 
individual instrument air filters as rec- 
ommended by all manufacturers and 
these items are installed as an added 
precaution. kk 

(The seventh of Mr. Krieg’s 
series of articles will be published 
in an early issue.) 




















the Gasket Know-How 


to Cut Costs and to meet the most Exacting Specifications 


We picked GRM 246 to illustrate the TWO BIG ADVAN- 
TAGES you get when you make Fel-Pro your source of 
supply! The development and utilization of specially 
treated materials for the solution of thorny gasket prob- 
lems is one of Fel-Pro’s important ‘‘stocks-in-trade’’! 
This material, for example, meets, better than anything 
yet discovered, certain gasket problems of, among 
others, a leading tractor manufacturer, a large maker 
of oil filters and a maker of air temperature controls. 


Advantage One is Fel-Pro’s Know-How, resulting from 







"0 ATTACH THIS TO YOUR LETTERHEAD —> 
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© FELT PRODUCTS, 1535 CARROLL AVE., CHICAGO 7, ILL. 


Send me, without obligation, information on gaskets for 
and details on your NO CHARGE CONSULTATION SERVICE. 


NAME 


years of experience in providing the answers to difficult 
gasket problems. Advantage Two is Fel-Pro’s produc- 
tion facilities, the specially developed equipment that 
makes possible ECONOMICAL PRODUCTION to HIGH- 
EST QUALITY STANDARDS. 


Write Today for DATA BULLETINS and for details of our 
NO CHARGE CONSULTATION SERVICE. 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 198 CARROLL AVE., CHICAGO, ILL. 





THE PETROLEUM ENGINEER, June, 1946 


137 





FIG. 1. An 800-gal. skid tank for water, built to serve a Sullivan 
drill for deep drilling in search for unknown deposits of crude 
oil and other minerals, is of all-welded design and is one of nu- 
merous new designs completed for the oil and gasoline industry 
by Griffin Tank and Welding Service to meet new requirements. 


FIG. 2. This all-welded combination water and 
pipe truck is built to serve core drills in search 
of unknown deposits of crude oil. It has a ca- 
pacity of 500 gal. of water and an extra 30-gal. 
gasoline tank, winch and directional winch bar. 


SEARCH FOR GAS AND OIL IS 
AIDED BY WELDED EQUIPMENT 


Miany improvements in equipment 
used in geophysical research for gas, 
oil and mineral deposits by the oil and 
gas industries are being accomplished 
with new designs 
EXCLUSIVE | produced through 
arc welding, accord- 
ing to reports of new applications re- 
ceived by The Lincoln Electric Com- 
pany, of Cleveland, Ohio, arc-welding 
equipment manufacturers. 
Typical examples of the progress be- 
ing made in these fields through new all- 


welded equipment are reported by the 
Griffin Tank and Welding Service, Dal- 
las, Texas, through the Big Three Weld- 
ing Equipment Company, Inc., Fort 
Worth, Lincoln distributors in that area. 

An outstanding example of this type 
of work is an 800-gal. skid tank for water 
that is used in connection with deep 
drilling in the search for deposits of 
crude oil and other minerals. This tank 
is 100 per cent welded, including the at- 
tachment of skids and is designed for 


use with a Sullivan drill. (See Fig. 1.) 


A combination water and pipe truck 
designed by James F. Griffin of the Dal- 
las company, is built to serve core drills 
in the search for deposits of crude oil. 
(See Fig. 2.) It has a capacity of 500 gal. 
of water and an extra 30-gal. gasoline 
tank and its equipment includes an all- 
welded winch, a directional winch bar, 
and a vacuum unit. 

The all-welded 500-gal. combination 
water and shooting truck with a frame 
attachment for nudging casing is also 
equipped with a cabinet for carrying ex- 


FIG. 3. This 500-gal. combination water and shooting 
truck has a frame attachment for nudging casing. It also 
has a cabinet for carrying explosives and instruments. 


FIG. 4. Reels for handling wiring and line 
cable are mounted on special all-welded 
truck body; also winch to free casings, etc. 
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All units, pressure vessels, towers, 
tanks, bins, stacks, etc. have one dis- 


tinctive feature—they do a better 


Fa 





than ordinary job of providing safe, 
ack dependable, trouble-free service. 
at * 
- This better than ordinary job is < 
Oli. g 
zal. possible because General American 
i ‘ a 
all has extensive shop facilities. The 
_ personnel is experienced—has the 








ion necessary “know-how” and pride of 
os workmanship—which results in 
- equipment which provides superior 
ee performance on the job. 

te. 


On your next plate fabrication job 
—carbon, stainless, alloy steels, 
Everdur, aluminum or special alloys 
—ask for our recommendations 
and quotation. 


bi ter : 5 ‘ 
alee A 
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— American 

TRANSPORTATION CORPORATION 

process equipment e steel and alloy plate fabrication 
SALES OFFICE: OFFICES: Chicago, Louisville, Cleveland, 


514a Graybar Bidg, New York 17,N.¥. Ua Sharon, Orlando, St. Louis, Salt Lake City, 
WORKS: Sharon, Pa.; East Chicago, ind. WW Pittsburgh, San Francisco, Washington, D.C. teense 
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FIG. 5. This 750-gal. water tank is 
equipped with cabins for carrying nec. 
essary explosives and has facilities for 
carrying pipe and luggage. It is also 
equipped with a winch and directional 
winch bar. 


FIG. 6. Here is another type of combi- 
nation water and shooting truck de. 
signed by Griffin for special research 
work. This one has a 350-gal. capacity. 


Fig. 7. This combination 750-gal. water 
and shooting truck, in addition to the 
usual winches and equipment, also has 
a two-wheel portable 2500-lb. powder 
magazine of 100 per cent welded design. 


FIG. 8. This is a 500-gal. water tank 
body of all-welded design and it carries 
a 30-gal. gasoline tank, tool box, and 
directional winch. It also has a heavy 
duty front bumper and running boards 
of cut and rolled heavy diamond tread. 


plosives and instruments. (See Fig. 3.) 


The specially designed 500-gal. water 
tank in Fig. 4 in addition to being equip- 
ped with cabinets for carrying explo- 
sives and instruments also has reels for 
handling wiring and line cables and a 
mounted winch for use in freeing cas- 
ings and for directional winching. 


A different type of vehicle is illus- 
trated in Fig. 5. This unit has a 750-gal. 
capacity tank, a cabinet for carrying ex- 
plosives, and facilities on top of the 
truck for carrying pipe and luggage. 
There is also a winch and directional 
winch bar. This vehicle, like the others, 
is all-welded construction insofar as the 
body attachments are concerned. 

Still greater variety of design is 
achieved in the 350-gal. combination 
water and shooting truck illustrated in 
Fig. 6. Note the streamlined effect that 
is accomplished by means of welding. 


The combination 750-gal. water and 
shooting truck depicted in Fig. 7, in ad- 
dition to the regular truck equipment, 
has a two-wheel portable powder mag- 
azine capable of carrying 2500 Ib. of 
material. 


The 500-gal. water tank illustrated in 
Fig. 8, is equipped with a 30-gal. gaso- 
line tank, a tool box, and directional 
winch. All trucks of this type have a 
heavy-duty front bumper and heavy dia- 
mond tread running boards that also are 
welded after being cut and rolled to 
meet special requirements in this field 
of activity. 

The lightest material used in fabri- 
cating these special bodies is 16 gauge. 
the material ranges up to 34 in. in thick- 
ness. The Griffin company uses various 
sizes and types of Fleetweld No. 7, Fleet- 
weld No. 37, and Fleetweld No. 5 in com- 
pleting these all-welded jobs and its 
welding machines are Lincoln 200-amp. 
horizontals, except two upright machines 
that are used for the lighter work. 

kk 
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ater This rig is so designed that a separately 
up- mounted, truck-motor driven pump af- 
plo- fords greater drilling capacity. If even 
pd greater pump capacity is desired a sep- 
tag arate engine may be used to drive the seeiaal 

pump. The rated capacity of the Model alga gia 
5000-L is from 4000 ft. of 4%” drill pi 

lus- mage sag of 3%” aan : aps Above: Franks Model 5000-L showing pump hook-up. 
zal. k f F k 2 Pe. aga Pump may be either unit driven or powered by a sep- 
ex. nown for Franks famous features: elimi- arate engine. 
the nation of conventional derrick cost; fast- 7 
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to FRANKS REPRESENTATIVES 


Id Main Office: Box 3218, Tulsa 8, Oklahoma 
Export: A. V. Simonson, 149 Broadway, New York, N. Y. 
California: Hillman-Kelley, Inc., 1000 Macy Street, Los Angeles 





ri- Iinois Basin: Stuart E. Corry, Box 51, Fairfield, Illinois 
Ze. Texas, Louisiana, New Mexico, Arkansas, Mississippi: R. M. White, a: { 
k- 823 Neil P. Anderson Building, Fort Worth, Texas } MEC.COR 1K &, 
us Mississippi, Louisiana, Arkansas, Georgia, Alabama, Florida: L. R. Ww 
et. Page, 3539 tiawthoine Drive, Jackson, Mississippi WELL SERVICING AND DRILLING UNITS 
m- Rocky Mountain: Industrial Power Units, Inc., Box 152, Casper, 
ses Wyoming 
- FIELD SERVICE 
ip. West Texas: Kenneth M. Lamer, 506 So. Pecos, Phone 237-J, 
es Monahans, Texas 
East Texas: Albert E. Hastings, 1807 East Marshall, Phone 2533, 
* Longview, Texas 
Tommy Knoblock, Box 393, Phone 526-W, Lyons, Kansas 
16 Coll these points for Franks Field Service in these areas. 


Coli Franks Main Office for other areas. 
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UNITED GAS PIPE LINES NEW RADIOTELEPHONE 
NETWORK SPEEDS COMPANY COMMUNICATIONS 


By O. C. IRVINE, United Gas Pipe Line Company 





Design provides for 
two-way transmission 
and reception with 
three fixed stations 
and 44 mobile units. 











“QD erenpaste Natural Gas Service” 
has been the slogan of United Gas Pipe 
Line company and associated companies 
for a number of years. During that time 

industrial, commer- 


) EXCLUSIVE | cial, and domestic 


consumers of nat- 
ural gas throughout the Gulf South area 
in which the companies operate have had 
the assurance of uninterrupted service 
as complete as can be offered through the 
most modern methods known and the 
most up-to-the-minute facilities avail- 
able. 

Now a new forward step in dependa- 
bility assurance has been made by Unit- 
ed. A two-way radiotelephone network 
that augments an existing communica- 
tions system consisting of some 3000 cir- 
cuit miles of telephone and telegraph 
lines has been installed to provide the 
instant contacts between operaters and 
field men so essential, under present day 
conditions of heavy load demand and 
greatly increased operating pressures, to 
a continuation of uninterrupted service. 

The radiotelephone network, installed 
as an integral phase of an overall pro- 
gram in preparation for anticipated high 
natural gas demand in the postwar pe- 
riod, is of the latest frequency modula- 
tion (FM) type. Designed to operate 
on two separate channels, providing two- 
way voice transmission and reception, it 
includes three central stations situated 
at Shreveport and Sterlington, Louisiana, 
and Carthage, Texas. 

in addition to the fixed stations, some 
'4 company cars and trucks have been 
equipped with portable mobile units, 
affording station-to-station, station-to- 
car, and car-to-car communications. 

Installation of the network was suf- 
ficiently completed in December to per- 
mit preliminary tests in connection with 
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final testing of the new Carthage-Ster- 
lington 24-in. natural gas pipe line. This 
line, now in service and offering a new 
outlet for natural gas reserves in the 
Carthage field, is approximately 142 
miles long and designed for 310,000,000 
cu. ft. daily at 1000-lb. inlet and 500-Ib. 
outlet pressure. 

Utilization of the radio facilities in 
the pipe line tests prior to placing the 
new line in service served to test the com- 
munications equipment and at ihe same 
time to demonstrate the advantages of 
immediate contacts in this type of work. 
Results then, as in the more routine 
usage since, have proved the radio sys- 
tem all it had been represented to be-— 
an outstanding aid in efficient movement 


of large volumes of gas under high pres- 
sure. 

Known benefits derived from radiv 
contact between operators in the field 
and the central control points and be- 
tween the mobile units themselves, are 
each day emphasizing the hundredfold 
advantages as these benefits are demon- 
strated through actual use. 

Approximately 15,000 sq. mi. of ter- 
ritory in which United operates in east- 
ern Texas and northern Louisiana is 
covered by the effective range of the 
network, including the combined ranges 
of the three central fixed stations. Al- 
though Carthage and Sterlington ranges 
overlap that of Shreveport, this causes no 
interference with proper functioning. In- 


Dan Johnson, dispatcher, at microphone, station KUHD, Shreveport, 
Louisiana, general office. Each of the fixed stations has iwo re- 
ceiver units for two-frequency reception. The enlarged map above 
the desk allows him to see at a glance the entire company network. 
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RESISTS HOT GASES 























Stainless steel unit operates at 1000° F. 


Corrosive gases carrying pulverized catalyst 
rush through this huge expansion joint at more 
than 1000° Fahrenheit. For this severe service, 
design engineers looked for a metal that was 
strong and tough and had good resistance to 
heat, wear, and corrosion. They chose stainless 
steel. For stainless steel has a unique combina- 
tion of properties which make it the one best 
metal for thousands of industrial and consumer 
uses, ranging all the way from food and chem- 
ical-processing equipment to streamlined trains 
and store fronts. 

If you would like to keep informed of 
the newer uses of stainless and other alloy 
steels, ask to receive the monthly publication 


+ 


ELECTROMET REVIEW. Or, if you need advice on 
their production, properties, or fabrication, 
write our Technical Service Department. While _ 
we do not make steel—but manufacture the 
ferro-alloys used in its production—we have, 
through years of research and engineering, ac- 
quired a fund of information on the production, 
properties, and uses of alloy steels and irons. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
CC 
30 East 42nd Street, New York 17, N. Y. 


in Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 
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Left is a view of the antenna tower at 
construction details. Right is another 
scent room and the full height of the 


stead, it works as an advantage by link- 
ing the three central stations with each 
other. 

The Shreveport and Sterlington sta- 
tions are each equipped with a 250-watt 
fixed frequency transmitter, operating 
on an assigned frequency of 31.18 mega- 
cycles. The Carthage station differs only 
in its 50-watt transmitter. Dual receivers 
are installed at each fixed station. One. 
operating on a frequency of 31.18 mega- 
eycles, is for station-to-station communi- 
cation; the other, for mobile unit-to-fixed 
station reception, is operated on 31.02 
megacycles, 

Distinctly identifying the three fixed 
stations are high antenna towers that, 
by night, display the latest type aviation 
warning lights with a 1000-watt beacon. 
\t Sterlington the beacon flashes its 
beam from a height of 315 ft., at Car- 
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Carthage, Texas, showing 
view showing the instru- 
antenna, also at Carthage. 


thage and Shreveport the height is 210 
ft., and the knifing rays that split the 
darkness are highly symbolic of the 
probing fingers of scientific research and 
the practical uses to which scientific 
knowledge may be put. 

From the antenna on top of each tower 
a coaxial line leads down to the trans- 
mitter equipment below. At Sterlington 
this line is 300 ft. long; at both Shreve- 


“port and Carthage, 195 ft. long. Opera- 


tion is fully automatic and remotely con- 
trolled from a console installation in the 
dispatcher’s office. By use of a photo-elec- 
tric cell the aviation warning lights turn 
on approximately one-half hour before 
sunset and turn off approximately one 
hour after sunrise. 

For emergency operation, in view of 
possible failure of commercial power 
during storm periods and other hazara. 


ous weather conditions, each station is 
equipped with a power unit of its own, 
which assures continuous operation at 
all times. 


“The thing I like about these radio. 
telephones—you don’t have to wait 
around for a call. They can get you right 
now wherever you are.” 


That is just one of the many expres. 
sions of men in the field of operations 
who make daily use of the radio-equip. 
ped cars and trucks now operating with- 
in the range of the network. In it is 
summed up the network’s basic value, 
which adds up to so many advantages 
accruing from a means of instant con- 
tact. 


Equipped with 50-watt transmitter and 
designed for two-frequency operation, 
the mobile units are, in many respects, 
miniatures of the fixed stations. Trans. 
mission frequencies correspond, 31.02 
megacycles for station-to-car communi- 
cation and 31.18 megacycles for car-to- 
car contact. Car and truck antennae, of 
one quarter wave, are mounted on roof- 
tops of the vehicles and offer a means of 
immediately identifying the radio cars. 
The antenna in use resembles a long. 
flexible whip. Although it may be carri- 
ed fastened down in a horizontal position 
across the rooftop, tne best reception re- 
sults from an upright antenna. 


Operators conduct their communica- 


D. F. Ball, assistant telephone and 
telegraph department superintend- 
ent, makes an adjustment inside the 
transmitter cabinet at Cedar Grove, 
a unit in the United Gas Pipe Line 
Company radiotelephone system. 
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imple enough with a 
WILLIAMS "‘SUPERRENCH’’ 


Those difficult and exacting jobs, impossible with ordinary 
wrenches, usually are simple enough with “Superrenches”. Williams 
“Superrenches” have a ferret-like ability to slip into nooks and 
crannies and swing buried nuts or make delicate adjustments. 





Their positive, slip-proof grip reduces hazards to workman and 
fine equipment alike. Available in a wide range of sizes and ( 
patterns ... sold by leading Industrial Distributors everywhere. 





J. H. WILLIAMS & CO., BUFFALO 7, NEW YORK 
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The map shows the range of the radiotelephone network covering approximately 15,000 sq. mi. where United Gas Pipe Line 
(Company operates in eastern Texas and northern Louisiana. Overlapping ranges serve to link the three central stations. 


View of the blinker mechanism that Bill Craig, radio service man, adjusting the Doolittle monitor. 
causes the warning beacons to flash. 
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A GENERAL AMERICAN- 
WIGGINS VAPOR SEAL 


The result of 50 years’ experience building tanks, plus 20 years designing 
vapor seals. 


The Wiggins Hidek Floating Roof includes these exclusive features: 







1. A double vapor seal that cuts evaporation loss to a negligible fraction. 








a A deck sloped for efficient drainage, possible only with a Wiggins roof. 


Roomy pontoons for easy inspection and maintenance. 












4. Maximum in floatability with a minimum of steel. 






Save the “cream” of your product. Stop costly evaporation losses with a 
Hidek. For more complete details on the Wiggins Hidek Floating Roof. 
write General American Transportation Corporation, 135 South La Salle 
Street, Chicago, Il. 


General American Transportation Corporation 


maintains offices in: Chicago, New York, Washington, Cleveland, Buffalo, 
Pittsburgh, St. Louis, New Orleans, Tulsa, Dallas, Houston, Seattle and 
Los Angeles. 
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Mobile unit antenna are flexible and may be carried either in a 






























horizontal position or upright as in this photo of a light truck. 


tions by means of a dashboard panel, a 
movable microphone, and a receiving set 
mounted in the car with loud speaker 
underneath the instrument panel. Em- 
powering the mobile units for continu- 
ous functioning, use is made of a heavy 
duty 180-amp. battery together with re- 
inforcement equipment consisting of a 
special generator and voltage regulator. 

A bare description of the equipment 
included in the radiotelephone network 
tells little of the working processes of 
the system, which incidentally, is the 
first of its kind in its immediate terri- 
tory. Operators are licensed after a 
course of instruction and an examination 
to determine their satisfactory qualifica- 
tions. An operating procedure, commen- 
surate with needs in connection with util- 
izing the new communications facilities, 
has been established, and a set of rules, 
mn proper usage, have been set 
torth. 

Following is a brief summary, as set 
up in the operating procedure, of the 
manner in which an operator should call 
a fixed station, another mobile unit, or 
answer a Call from either: 

Each fixed station has been assigned 
call letters. KUHA is Sterlington, KUHC 
is Carthage, KUHD is Shreveport. All 
mobile units operate under the call let- 
ters KUHB, with headquarters at Shreve- 
port, although their call letters actually 
consist of only the number of the car in 
which the unit is installed. This is for 
simplification and for immediate identi- 
feation of the unit originating a call. 

Upon entering his car, an operator 
turns his radio ON, waits about 30 sec- 
onds before adjusting the “squelch” or 
left hand control until the receiver is 
muted or a light scratching sound is 
heard. The squelch and volume controls 
both operate in a right hand or clock- 
wise direction. Volume may be adjusted 
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to the individual ear, turning right to 
increase volume. When the transmitter 
button is pressed, the right hand light 
burns to indicate that the operator is 
“on the air.” 

Mobile unit transmitters are normally 
set on mobile-to-fixed station frequency 
of 31.02 megacycles. If it is desired to 
transmit car-to-car, it is necessary to 
hold a small switch under the control 
head. This places the transmitter on the 
car-to-car frequency of 31.18 megacycles. 
[t is only necessary to hold this switch 
over while transmitting for it in no way 
affects the receiver unit. The receiver is 
a single frequency unit adjusted to op- 
erate at 31.18 megacycles. 

The fixed stations transmit on a fre- 
quency of 31.18 megacycles and are 
equipped with two receivers, ane operat- 
ing at 31.02 and the other at 31.18 mega- 
cycles. Thus, if contact cannot be made 
with the fixed station on 31.02 mega- 
cycles, the transmitter can be switched 
to the other frequency. 

When calling a central station, a mo- 


bile unit operator proceeds as follows: 


Listens to be sure the channel is clear; 
opens transmitter button and speaks, 
“1005 to KUHC, over.” He then releases 
the transmitter button to await recogni- 
tion. He repeats call if recognition is 
not given. 

The central station that has been call- 
ed will answer, “KUHC to 1005, go 
ahead.” This is the operator’s authority 
to again open his transmitter button and 
proceed with his message, remembering 
that before closing his transmitter, he 
must say, “over,” to indicate he has fin- 
ished his transmission for the moment. 
When he has completed his entire mes- 
sage, he awaits confirmation from the 
fixed station, then signs off saying, “1005 
out.” The central station will sign off 


with, “KUHC, out.” 
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Dash panel view of one of the radio- 
equipped mobile units. Forty-four such 
units in cars and trucks are in service 
in connection with the network. 


When one mobile unit calls another, 
the call is as follows: “1005 to 107, over,” 
with car 107 answering, “107 to 1005, go 
ahead.” Upon completion of each mes- 
sage, each car signs out in exactly the 
same manner as when talking to a cen- 
tral station, and it is the responsibility 
of the originator of the car-to-car trans- 
mission to make a log of this type of 
call. 

Mobile unit operators report to the 
fixed station when they turn their radios 
on. When it is necessary to leave his car, 
an operator notifies the station his car 
will be out of service. Upon his return, 
he advises the station that his car is back 
in service. Cars are signed out of service 
at the end of each day. 

Covering all gas fields and pipe line 
operations of Union Producing Company 
and United Gas Pipe Line Company 
within a radius of 50 to 60 miles of each 
of the central fixed stations, the network 
offers first of all the advantage of in- 
stant contact with these operations. Re- 
pair crews can be dispatched from one 
point to another to meet any emergency 
with the least possible delay, when all 
other forms of communications have 
been disrupted. 

Meter and well attendants, who con- 
trol the flow of gas from the wells, are 
in direct contact with dispatchers and 
are able to meet almost instantaneously 
any change in load requirements that 
might result either from emergency con- 
ditions or from varying loads often en- 
countered under normal operating con- 
ditions. 

Probably the two outstanding benefits 
to be derived from the radiotelephone 
network are a further assurance against 
service interruptions and the capacity 
for assisting stricken areas in time of 
public emergencies like floods, torna- 
does, and other catastrophes. 

Other benefits of course are many, 
and many more will develop as time goes 
on and operators become more familiar- 
ized with the new and advanced com- 
munications system. 
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Specialised? Yes, in every 
sense of the word. 

Although we sell wire rope for 
hundreds of uses, we have a 
highly-trained division whose work 
is exclusively an oil-country job. 

As an example, we're think- 
ing first of the Bethlehem oil-field 
engineers. They report directly to 
the mill. They have no connection 
with sales. Their chief job is to keep 
abreast of oil-field practice—and 
help the mill develop rope that will 
meet current needs. The men to 
whom they report at the mill have 
also had broad practical experi- 


When you think 
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ence in the petroleum industry. 
In addition, Bethlehem main- 
tains a large staff of sales engineers 
who effectively cover the eastern, 
mid-continent, and southwestern 
fields. Part of their business is sell- 
ing, of course; but first of all, they 
want to sell the right rope for a 
given job. It's their duty to know 
the right rope and see that it’s used. 
This involves first-hand knowl- 
edge of oil-country machinery and 
equipment. It means that a repre- 
sentative must, above all, make 
practical recommendations. 
When conditions are not ideal, he 


WIRE ROPE 


-« think BETHLEHEM 
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must still be equipped with the 
necessary ‘‘savvy’”’ to spot the rope 
for the job. That's a basic point in 
Bethlehem training. 

Why not give us a call? When 
you have a wire-rope problem, get 
Bethlehem’s recommendations. We 
feel you'll like our service. 











NEW MULTI-STAGE CEMENTING TECHNIQUE 


By RICHARD SNEDDON, Pacific Coast Editor 


From widely divergent sources come 
reports of multi-stage cementing jobs, 
performed by the aid of some new de- 
vices and a new technique, that give 

promise of elimi- 
Batti nating much of the 

uncertainty and te- 
dious repetition that are incident to the 
process under certain circumstances. 
Particularly interesting are the facts 
that no auxiliary cementing string, or 
special “running-in” tools, are required; 
that the entire assembly for the multi- 
stage job is positioned in the hole at one 
time; that thereafter the cement slurry 
may be placed accurately and uniformly 
at successive levels, and that the opera- 
tion may be completed in comparatively 
short time. In fact, it is desirable for the 
best results that the various stages be 
completed immediately after each other. 
or at least with the minimum of delay. 

The basic essential of the process is a 
cementing collar, so designed that it can 
be placed at the proper level in the cas- 
ing string, and can be held in the closed 
off position, until prior cementing stages 
have been completed. Subsequently the 
whirler ports in this collar are opened 
by means of a trip-bob, which coincident- 
ally seals off the lower reaches of casing. 
thus projecting an entirely isolated and 
independent cementing operation. Back 
pressure against the periphery of the 
collar is controlled by a resilient sleeve. 
so that there is no danger of the cement 
equalizing between stages. 

The ensuing reports relate to the ap- 
plication of the new technique in two 
wells, one in California and one in 
Texas. The California project was a 
wildcat well, drilled with a steam-driven 
rig to a total depth of 10.594 ft. The size 
of the open hole was 12% in.. with 1342 
ft. of 13%g-in. surface pipe. A combina- 
tion string of 7-in. O.D., 8-round, thread 
casing, some 29 Ib. and the rest 26 lb.. 
was to be cemented in, and was made 
up thus: A bull plug casing shoe was 
followed by 64 ft. of slotted pipe, 55 ft. 
of blank pipe, and then another 135 ft. 
of slotted pipe. On top of this was a plain 
hook-up nipple with a metal petal basket, 
connected to a cement whirler float col- 
lar having a solid bottom baffle. This as- 
sembly was positioned between 10,334 
“. and 10,340 ft. Next came one joint of 
range-3 pipe, and then a cement float 
collar with a seat for a flexible cement- 
ing plug, the function of which will be 
explained later. 

There followed an interval of about 
2550 ft. of blank pipe, from the last joint 
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of which the coupling was removed, a 
metal petal basket mounted on a ring was 
slipped over the top, and a “multiplex” 
cementing collar was then added. The 
metal petal basket was slid up over the 
cementing collar until the top of the 
petals were about 12 in. above the ce- 
ment discharge ports, and was welded 
in this position. (An alternate procedure 
might have been used here, to wit: Insert 
a plain nipple between the coupling on 
the casing and the lower box end of the 
cementing collar. The nipple should al- 
low for tong space below the basket, 
with the top of the petals about 12 in. 
above the discharge ports. On the job 
detailed here, considerable difficulty was 
experienced in removing the coupling. 
A plain nipple for insertion at this point 
would have been the proper procedure. ) 
After inserting the cementing collar, 
there followed one joint of range-3 cas- 
ing, with a plastic baffle collar of LD. 


sufficient to allow free passage of a flex- 


ible cementing plug, and the trip-bob. 
This baffle collar was used to stop the 
conventional redwood leather cupped ce- 
menting plugs, thus leaving a certain 
amount of cement inside the casing and 
above the collar. No further appliances 
or equipment were included from this 
point to the surface. 

In actual operation. the hole was first 
straight reamed, and the mud was condi- 
tioned. Casing was started in, filled from 
time to time as it was being run, and 
finally landed on bottom in about 15 hr. 
—weight on the hook was 165 tons. Cir- 
culation wasn’t established until the cas- 
ing was set on bottom. Weight of the 
mud was 80.8 lb. and it required 1050 
lb. pressure to circulate through the 
whirler collar at 10.334 ft. Two hundred 
sacks of slowsetting cement, with a slurry 
weight of 118 lb. a cubic foot was first 
pumped in for the lower or primary ce- 
menting stage. This batch was followed 
by a flexible cementing plug. With one 
diesel-driven cementing truck, mixing 
was accomplished in 13 min. and the 
slurry was pumped down with the rig 
pump in 25 min. The pump was fitted 
with a 734-in. liner and had a 20-in. 
stroke. The displacement fluid required 
was 2210 cu. ft. 

The flexible plug passed through the 
cementing collar without giving any in- 
dication on the pressure gauge, but the 
pressure mounted to 700 lb. before the 
flexible plug seated itself on the float 
collar positioned at 10,290 ft. A total of 
2545 cu. ft. of slurry was pumped 
through the back pressure valve and 


whirler ports of the whirler collar, and 
as soon as the flexible plug seated, pres. 
sure rose to 1050 lb. The pump was stop- 
ped and the bleeder opened, but there 
was no evidence of any flowback. The 
cementing head cap was removed, and 
the trip-bob was dropped. A time inter- 
val of 20 min. was allowed for the bob 
to gravitate to its seat in the cementing 
collar, situated at 7745 ft. At the expira- 
tion of this time, the pump on the cement 
truck was started, and the pressure built 
up slowly. At exactly 600-lb. pressure. 
the shear pins in the collar gave way, and 
circulation was established. Thence. 
pumping was continued with a mud 
pump circulation pressure through the 
whirler ports of 750 Ib. 

The second batch was 500 sacks of 
slow-setting cement with the same slurry 
weight as before—118 lb. per cubic foot. 
On this batch two cement wagons were 
used—one diesel driven, and one steam 
driven. Mixing time was 1314 min., and 
the completion of pumping was followed 
by two conventional top plugs. These 
were not fastened together, but inserted 
in tandem fashion independent of each 
other, which may account for some later 
developments in the drilling out and 
testing operation. The slurry was pump- 
ed down with the same rig pump as was 
the first, and 17 min. were required to 
pump 1654 ft. of displacement fluid. 
during which circulating pressure 
mounted to 1050 Ib. before the plug 
seated on the baffle collar. A total of 
2325 cu. ft. of mud and slurry were 
pumped through the whirler ports of the 
cementing collar. The pressure was run 
up to 1500 lb. when the plug seated. The 
well was then shut in and whether there 
might have been any flowback was not 
determined. The cementing operation 
was completed in slightly over 3 hr. 
from the time the casing was landed on 
bottom. 

This well was allowed to remain shut 
in for 15 hr. and showed no evidence of 
flowback when the pressure was released. 
The casing was landed and surface con- 
nections were made, after which drilling 
out was begun. The drilling out 
was done with a string 214-in. E.U. 8- 
round threaded tubing, a 6-in. rock bit 
on the bottom, and a casing scraper with 
7-in. blades. The elapsed time between 
the conclusion of the cementing opera- 
tion and drilling out of plugs was 93 hr. 
Several cement bridges were found in 
the casing, the uppermost being about 
7000 ft. deep. The largest bridge was 
about 50-ft. thick. A sheath of cement 
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HUNT SPROCKET RIMS 


DEPENDABLE 

Hew LE FOR 
WORN SPROCKET 
HUBS / 


Made from finest grade steel plate, Hunt Sprocket Rims 
are fully heat-treated. All teeth are precision machine cut 
to insure smoother operating . . . longer chain life. Hunt 
Sprocket Rims can be easily and quickly welded onto any 
make sprocket hub... old or new ...in any field shop. 
They give added life for worn sprocket hubs and provide 
the operator with the advantages of precision machine cut 
teeth at far less cost than replacing the entire sprocket. 
Hunt Sprocket Rims are available immediately in all pop- 
ular sizes and types. Ask your nearest Hunt Representa- 
tive for prices and delivery. Get dependable new life 
from your worn sprocket hubs with Hunt heat-treated 
sprocket rims. 





HUNG EOC  CoMBANKY 


FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey 


EXPORT SALES: Hunt Export Company, 19 Rector St., New York 
Adva. Pte. R. Saenz Pena 832, Buenos Aires 
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5'2" Casing 





4992'— Baker Multiplex | 
Baffle Collor 




















5022’— Baker Muitiplex 
Cementing Collar with 
Slidable Metal Petal 
Basket on 30” Nipple 








T Flexible Cementing Plug 


Baker Cement Float 








Collier with Seat for 
Flexible Plug 


6082'— Baker Cement 





























FIRST STAGE 


Diagrams showing steps in multi- 
cementing methods 
on the two jobs discussed. 


stage 


ranging from 4 to 1 in. thick was en- 
countered from the first bridge to the 
top of the plastic baffle collar. This was 
determined by examining the returns in 
the ditch. 

The top one -of the two cementing 
plugs was found at 7698 ft. Circulating 
pressure was 1100 Ib. and from 114 to 
154 points of weight were carried on 
the bit and casing scraper. Table speed 
was 75 r.p.m. and the torque gauge gave 
a reading of 48. As soon as the plugs 
were drilled, the r.p.m. increased to 125 
and torque gauge dropped to 43. These 
conditions remained constant while drill- 
ing the plastic baffle collar and the ce- 
ment, down to the top of the trip-bob. At 
this point the table slowed to 70 r.p.m. 
and the torque gauge reading went up 
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SECOND STAGE 


Wash-Down Whirler 
Float Shoe 











FIRST STAGE 


to 55. Forty minutes were required to 
drill out the trip-bob and the magnesium 
sleeve on the inside of the cementing 
collar. As soon as the bit had passed 
through the cementing collar, the rams 
were closed and 1500 lb. were applied to 
the casing. This pressure remained con- 
stant, showing that the cementing collar 
was holding satisfactorily. 

No cement bridges were encountered 
between the cementing collar and the 
flexible plug, which was found seated in 
the float collar at 10,290 ft. Also, there 
was no cement sheath inside the pipe 
in this interval, clearly indicating that 
the flexible plug had not bypassed any 
cement. The cement was drilled out to 
a point about 6 ft. above the whirler col- 
lar, and 4 holes were shot about 4 ft. 





Twe Conventional 
Top Plugs 


7704’— Baker Multiplex 
Plastic Baffle Collar 


7745'— Baker Multiplex 
Cementing Collar 
Baker Metal Petal 
Basket on Ring 











7” Casing 








10,290’— Flexible Plug 
Seated in Baker 
Cement Float Collar 
With Seat for 

Flexible Cementing Plug 














10,334’— Baker Cement 
Whirler Float Collar 
With Solid Boffle and 
Plain Hook-Up Nipple 
With Metal Petal Basker 

















= 10,340'-Top of 

-— Perforation 

135° Slotted Pipe 
55° Blank Pipe 

) 64’ Slotted Pipe 





10,594'— Baker Cement 
Bull Plug Casing Shoe 











SECOND STAGE 


above this point. 

A formation tester was set at about 
10,300 ft., and 2700 ft. of fresh water 
was put in as a cushion. The tester was 
opened for one hour. About 9100 ft. of 
fluid altogether was in the tubing. Allow- 
ing for 2700 ft. of cushion, the net rise 
was 6400 ft., mostly oil. Such additional 
water as was found was conceded by the 
Division of Oil and Gas to be fresh, and 
was adduced to normal loss from the 
drilling mud. The balance of the cement 
was then drilled out through the whirler 
collar and solid bottom baffle. The bit 
was lowered 12 ft. into the perforated 
casing, but encountered no coment, in- 
dicating that none had bypassed the 
metal petal basket. 

The second well report deals with a 
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SCHLUMBERGER announces another great 
advancement in PRECISION GUN PERFORATING 
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Log Locating Radioactive 
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DEPTH MARhER 


Schlumberger Precision Gun Perforating... already re- 
garded by numerous operators as the most efficient service 
of its kind available... takes another step ahead of the 
field with radio-active depth markers. Here, at long last, is 
the means of obtaining depth measurements for gun per- 
forating with unquestionable accuracy. Briefly, the depth 
markers are placed in the formation adjacent to a reservoir 
which is to be tested. (See schematic diagram at left.) The 
exact position of the markers with respect to a reservoir is 
determined by an electrical log made simultaneously with 
their placement. After casing has been set, the markers are 
located by a radioactivity detector and, since their position 
with respect to the reservoir is known from the electrical log, 
perforations can be made with precision never before 
attained. 





Schlumberger Radio-Active Marker Service is now avail- 
able in many Gulf Coast, Mid-Continent and California fields. 
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WELL SURVEYING CORP. 


Houston, Texas 





two-stage cementing job performed in a 
Texas location. This well was 6082 ft. 
deep, was cased with 514-in., 15.5-lb. 
casing, set on bottom. Open hole was 
85. in. Mud weight was 9.5 lb. (per gal- 
lon) with a viscosity of 35 to 40. Welded 
in the first joint were a washdown whirl- 
er type float shoe, and a cement float 
collar with a seat for the flexible plug. 
\fter 1060 ft. of casing had been lowered 
into the hole, a cementing collar, as al- 
ready described. was installed, with spac- 
ing figured for a setting depth of 5022 
ft. On the same joint of casing a plastic 
baffle collar was connected, so as to po- 
sition at 4992 ft. Neither of these collars 
was welded. The full string of casing 
was landed on bottom at 6082 ft. 


Casing was raised and lowered some 
5 or 6 ft. while washing hole and mixing 
cement—45 min. altogether. The cement 
batch for the first stage, that is, the shoe 
job, was 275 sacks. Calculation indicated 
that this quantity of cement would bring 
the slurry well above the cementing col- 
lar at 5022 ft., by at least 30 sacks, as- 
suming full returns on the slurry. After 
releasing the flexible plug, rig pumps 
put the cement away in 14 min. at pres- 
sures varying from 400 to 1100 lb. with 
a maximum of 1600 lb. being reached 
immediately after the flexible plug took 
its seat in the float collar. 

No special allowances were made for 
the flexible plug, and nothing unusual 
was noted as it passed through the ce- 
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menting collar. lt seated and sealéd off 
perfectly. When this happened, however, 
the rig motors died, and they were down 
for about 45 min. It was a full hour be. 
fore the pumps could be operated to 
shear the sleeve in the cementing collar, 
After dropping the trip-bob, it was al.- 
lowed 15 min. to gravitate to its seat. On 
the first try, 1200 lb. pressure were ap.- 
plied without effect. This pressure was 
bled off slowly, 2 min. later the pumps 
were started again, and at 650 to 700 
lb. pressure, the sleeve screws sheared. 
Rig pumps then established circulation 
and the hole was washed for about 3] 
min. through the whirler ports. This was 
done to check on the slurry that may 
have been above the cementing collar, 
and it was found that a considerable 
quantity had actually been pumped into 
the annulus above the collar. However. 
no trouble was experienced in breaking 
through the collar ports in spite of the 
l-hr. delay caused by the failure of the 
motors. 

For the upper stage, 325 sacks of ce- 
ment were mixed, and subsequently put 
away by the rig pumps in approximate- 
ly 13 min., at pressures varying from 
400 lb. to 1400 lb. When the pressure 
reached the 1400-lb. high, the pumps 
were shut down for fear of forcing a 
light cementing plug past the baffle col- 
lar. Conclusions drawn from this mulkti- 
stage job were: 

(1) Less cement could have been used 
in the first cementing stage. 

(2) More time should be allowed for 
the trip-bob to gravitate to its seat, that 
is, more than had been anticipated here. 
It actually required 3.6 min. per 1000 
ft. of hole. 

(3) Mud waste might be substantial- 
ly reduced by figuring displacement so 
as to permit excess cement and mud- 
cut cement above the cementing collar 
to come to rest in the vicinity of the sur- 
face casing shoe, rather than to be pump- 
ed out of the hole as in this instance. 
This procedure would, also mean a dis- 


g boxes: tinct saving of time. 


(4) A more substantial cementing 
plug should be used behind the last batch 
of liquids ore sample +» ° of cement. Later checking on the efficacy 
ly flowing >*, t they o¢ "ae : 
ously ithe exact instant Inyo y ; of this job revealed that it was complete- 
porn i — readings OF sare Rt ly successful. The upper cementing plug 
aaa as of 60° F held all right and was found seated, as 
it should be, in the baffle collar. The 
cementing collar tested perfectly, no 
squeeze job was necessary, and the well 
was completed without delay. 

The process employed in the two field 
operations referred to here is also ap- 
plicable to three-stage cementing, by the 
simple process of using two cementing 
collars, one with a smaller I.D. being 
set in the lower position. It then requires. 
of course, two trip-bobs of such dimen- 
sions that the smaller one will drop 
through the upper cementing collar with- 
out effect, but will shear the sleeve cov- 
ering the ports on the lower collar, and 
thence find its seat. The technique on 
the whole seems to be sufficiently flexible 
to meet a variety of well conditions, and 
_ to permit the completion of multi-stage 
| cementing operations quickly and effec- 

tively. kk 
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Colloidal chemistry 
of clays and shales 
solves many drilling 
mud problems and 
provides treatment. 











Br is generally conceded that oil-well 
drilling in the Gulf Coast and Southwest 
Texas areas, considered broadly, pre- 
sents more unforeseen problems calling 
for specialized chemical treatment of 
drilling mud than any other given area. 
Greater depths, higher formation pres- 
sures, often the presence of high pres- 
sure salt water flows, heaving shale, and 
other conditions make mandatory the 
chemical treatment and control of drill- 
ing mud. 

The chemical treatment of drilling 
mud has made rapid advances during re- 
cent years. Fully cognizant of the prob- 
lem, the research engineers of the oil 
industry, of the universities, and of the 
commercial mud and chemical compan- 
ies have sought and found explanations 
for many of the peculiarities of mud be- 
havior. 

The purpose of his paper, a revised 
version of P. E. Chaney’s original dis- 
sertation “A Review of Recent Advances 
in Drilling Mud Control”, published in 
{PI Drilling & Production Practice, 
1942, is to present a general review of 
the collodial chemistry of clays and 
shales as a background for the explana- 
tions of the various mud problems, and 
for the chemical treatments used in their 
correction. 

Although the specific subject of this 
paper concerns chemical treatment, in 
order for the paper adequately to cover 
the subject, sections on gas-cutting, heav- 
ing shale, and lost circulation are pre- 
sented. 

Each of the common mud troubles is 
presented separately, and an attempt is 
made to provide a method of diagnosing 
the cause of trouble from changes in 
physical properties of the mud. Follow- 
ing the diagnosis, one or more chemical 
treatments for the correction of the trou- 
ble are described, and the theoretical 
explanation for the action of corrective 
treatment is presented wherever possible. 


*Presented at Drilling Fluids Conference, Pee 
troleum Engincering Department, A. and M. 
College of Texas, May 14, 1946. 
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The Chemical Treatment of Drilling Fluids” 


By P. E. CHANEY and W. F. OXFORD, JR., Sun Oil Company 


@ Daily field tests on drilling mud. 
The following tests are essential to any 
proper estimation of mud condition. They 
should be conducted daily, or more often 
in case of trouble. A suitable form, or a 
place on the daily drilling report, should 
be provided for reporting the results of 
these daily tests: 

1. Weight, lb. per gal., lb. per cu. ft., 
or lb. per sq. in. per 100 ft. of depth. 

NOTE: Hydrometer or balance should 
be adjusted to the calibration mark with 
water at least once per day where weight 
is critical. 

2. Viscosity, Marsh-funnel, in sec- 
onds. 

NOTE: When commercial weighting 
materials are used, mud in all deep drill- 
ing, weight and viscosity should be de- 
termined at frequent intervals. 

3. Sand and total solids, per cent. 
(One sample from pump suction, and 
one from flow line.) 

4. , 

5. 30-min. falter test: (a) Record mil- 
liliters of filtrate at end of 30 min., (b) 
record cake thickness (32nds of an 
inch). 

6. Salt—reported as parts per mil- 
lion of chloride. 

7. Other factors that might enter into 
the evaluation of the mud under test are: 

a. Previous chemical treatment of 
mud (addition of weight material, chem. 
icals, colloids, etc.). 

b. Temperature. 

Rate of circulation. 

. Rate of settling. 

Amount of water added. 

Initial gel and 10-min. gel. 

. Drilling time and interruptions. 

. Remarks. In the daily report, un- 
der “remarks”, record any mud proper- 
ties such as high gel rate, gas bubbles, 
etc., that may be observed from the gen- 
eral appearance of the mud, but which 
are not indicated directly by the fore- 
going test results. Also note any tightsec- 
tions in the hole or other drilling diffi- 
culties that might possibly be corrected 
by suitable adjustments of mud proper- 
ties. 

The American Petroleum Institute has 
recommended standard methods of con- 
ducting the foregoing tests, and detailed 
procedures may be found in its publica- 
tion entitled A.P.I., Code 29: “Recom- 
mended Practice on Standard Field Pro- 
cedure for Testing Drilling Fluids”, sec- 
ond edition (1942). 

@ Properties of colloidal clays and 
shales. Inasmuch as such a large propor- 
tion of all mud troubles is of chemical 
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origin, it is essential that the field engi- 
neer have a working knowledge of the 
chemistry of colloidal clays. The follow- 
ing discussion of colloidal-clay chem- 
istry is presented only as a review or sur- 
vey of the literature. For a more com. 
plete study of this subject, the reader is 
referred to the list of references at the 
end of this paper. 

@ Hydration of clay colloids. Colloidal 
materials may be divided into two gen- 
eral types, according to their action when 
suspended in water: 

The suspensoids or hydrophobic col- 
loids have little affinity for water, and 
only form a stable suspension if the indi- 
vidual particle charge is sufficiently high 
to prevent coagulation. Such colloids do 
not swell in water. The emulsoid or 
hydrophilic colloids, on the other hand, 
have a strong affinity for water. Each 
emulsoid particle “hydrates”, or sheaths 
itself in a protective film of water mole- 
cules, and a noticeable swelling of clay 
particles results. 

The bentonitic-clay colloids belong to 
this latter class, and most of the common 
mud troubles are caused by undesirable 
reactions involving these clay colloids. 
The bentonitic clays and shales are mi- 
caceous in structure, i.e., the individual 
clay particles are thin flat sheets, stacked 
in mica-like layers. On one of the flat 
surfaces of these individual leaflets are 
attaching cations, such as Nat, Ht, 
Ca++, etc. The opposite surface, due 
to internal structure, is slightly negative 
with respect to the surface bearing these 
cations. Consequently there is a weak 
electrostatic attraction between opposite 
faces of adjacent particles that serves to 
bind the plates together. 

This bonding force is so weak that 
water molecules may enter and spread 
the plates apart. This process is respon- 
sible for the swelling of the clay, and 
the “planar water” so attached com- 
prises a large part of the total water re- 
tained by the clay colloids. 

This planar water is held in place by 
the weak residual electrostatic forces of 
the clay particles. These forces increase 
with increasing ionization of the clay 
particles, and it is, therefore, ta be ex- 
pected that the degree of swelling and 
the amount of water retained by the clays 
should vary according to the particular 
alkali or alkaline-earth metal present. 
The relative degrees of ionization of the 
more common clay salts decrease in the 
order Li, Na, K. NH,, Mg, Ca, Sr, Ba, H, 
according to Jenny and Reitemeier.* 
Consequently the degree of hydration _ 
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YEARS ON A PUNISHING JOB 





Machinery around a cement plant generally takes an 
unusual beating, which makes this story of Fast’s Cou- 
pling service of added significance. In 1923, a plant of a 
leading Portland cement company installed a No. 5 
Fast’s Coupling, connecting a fan for a waste heat boiler 
to a 150 HP, 510 rpm. motor. There is generally a mid- 
winter shut-down of from two to three months, but 
otherwise, operation of the equipment has been con- 
tinuous. According te the Chief Engineer of all plants, 
and the Superintendent of the plant where this coupling 
is serving, the Fast’s Coupling has never caused any 
interruptions to service, or any expense. 

There are a total of 72 Fast’s Couplings installed in 
the various plants of this company. Of these, 46 have 
been in use 20 years or more, 14 have served for 15 
years, and 7 for more than 10 years. 

When you are looking for dependable, trouble-free 
couplings, records like this provide the safest, most de- 
pendable guide an engineer could want. Ask for a cata- 
log, listing types and sizes. Bartlett Hayward Division, 
Koppers Company, Inc., Baltimore 3, Md. 
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and the relative stability of the clays de- 
crease in the same order. This means 
that, for a given clay concentration, a 
clay containing sodium ions will swell 
more in water and will have greater sta- 
bility in general than a clay in which the 
sodium is replaced by calcium or mag- 
nesium. 

Clays are known by the predominating 

positive ion, such as sodium bentonite, 
calcium bentonite, etc. The best drilling 
clays are practically pure sodium ben- 
tonites, in as much as these clays can re- 
tain relatively larger quantities of water 
and are more stable and more readily 
dispersed than the alkali earth clays, 
such as calcium bentonite. 
@ Effect of pH variation on clay col- 
loids, The pH of a solution is defined 
technically as the logarithm of the re- 
ciprocal of its hydrogenion concentra- 
tion. In more simple terms, we may con- 
sider pure water, which has a pH of 7.0, 
as neutral. The addition of an alkali, 
such as sodium hydroxide, increases the 
pH, whereas the addition of an acid will 
reduce the pH. As the pH of a solution 
is reduced, the solution becomes progres- 
sively more acid and, as the pH is in- 
creased, it becomes progressively more 
alkaline. 

Variations in the pH, or hydrogen-ion 
concentration, of a clay suspension pro- 
duce corresponding changes in the phys- 
ical properties of the suspension. The 
pH of a suspension of pure hydrogen 
bentonite, as obtained by electrodialysis, 
is in the range of 2.0 to 3.0. If sodium 
hydroxide be added slowly to this sus- 
pension, the pH will increase, and the 
hydrogen-ions will be replaced by sodium 
ions up to a pH between 9.0 ot 10.0 At 
this point the hydrogen ions are replaced 
completely by sodium, and the clay is 
now a sodium bentonite rather than a 
hydrogen bentonite. 

Garrison and ten Brink’ have plotted 
the course of viscosity and gel-rate varia- 
tions with increasing pH in bentonite 
suspensions. They found that in the 
range of pH 4.5 to about 10.5 the viscos- 
ity at low rates of shear decreased with 
increasing pH, and that a minimum in 
both viscosity and gel rate occurred in 
the range of pH 9.5 to 10.5. Garrison*. 
however, has shown that the ultimate gel 
strength of the suspensi#n increases with 
increasing pH. Thus an increased pH 
tends to reduce the gel rate, but increases 
the gel strength, whereas a reduction in 
pH produces the opposite effect. Hence. 
to a certain extent, it is possible to ad- 
just the relationship between gel rate 
and ultimate gel strength by pH control. 

The mud pH has also an appreciable 
effect upon the rate of dispersion of shale 
colloids into the mud system, as has been 
demonstrated by Garrison. ten Brink. 
and Elkin.* Under the influence of fluid 
motion the rate of dispersion of shales 
into the mud stream increases with in- 
creasing pH. Therefore, it is possible to 
increase the yield of natural mud from 
the shales drilled by maintaining the 
mud pH in the range of 9.5 to 10.5, rather 
than in the more usual range of 8.0 to 
9.0. On the other hand, when heavily 
weighted muds are used and trouble is 


encountered from the rapid accumula- 
tion of colloidal material in the mud, it 
is advisable to reduce the pH to a value 
between 7.5 and 8.0 in order to retard 
the rate of shale dispersion. 

Also, this treatment is advisable when 

bentonitic heaving shales are encoun- 
tered, as a low pH reduces the tendency 
of these shales to swell and heave into 
the hole. Low pH values, however, tend 
to reduce the gel strength of muds below 
satisfactory limits, and this fact should 
be kept in mind whenever pH reduction 
is contemplated. 
@ Viscosity reationships of clay sus- 
pensions. There are at least three factors 
entering into the viscosity-concentration 
relationship for any given clay suspen- 
sions. These are: (1) The mutual repul- 
sion due to particle change; (2) the de- 
gree of hydration of the colloid particles, 
and (3) the mutual attraction due to 
unsatisfied or partly satisfied broken- 
bond valences. ; 

1. Repulsive forces between clay par- 
ticles. The bentonitic clays may be con- 
sidered as salts having a normal positive 
ion, such as sodium or calcium, but hav- 
ing an extremely large negative ion, con- 
sisting of the remainder of the clay par- 
ticles. These “salts” are ionized to give 
a positive (sodium, calcium, etc.) ion, 
and a negative “bentonite” ion. The de- 
gree of ionization and, therefore, the 
effective negative charge on the bentonite 
particle. depend on the positive ion with 
which the particle is combined. Thus a 
sodium bentonite will have a relatively 
higher negative particle charge than a 
calcium bentonite because of its higher 
degree of ionization. This negative par- 
ticle charge causes a mutual repulsion 
between the particles, and tends to re- 
duce particle friction and to prevent the 
formation of aggregates such as are 
formed when a drilling mud is floccu- 
lated by cement. This effect alone would 
tend to yield lower viscosities in sodium- 
bentonite suspensions than in calcium- 
bentonite suspensions of the same con- 
centration, but the expected reduction in 
viscosity due to greater repulsive forces 
in the sodium-bentonite suspension is 
more than balanced by the increase in 
viscosity due to the higher degree of hy- 
dration. 

2. Hydration of clay particles. The 
greater degree of ionization and the 
greater positive-ion hydration of sodium 
bentonites cause these clays to swell 
more and to absorb higher percentages 
of water than the corresponding calcium 
bentonites. The absorption of water by 
the clay particles increases their effec- 
tive diameter, and at the same time in- 
activates a portion of the water in which 
the clay is suspended. Both of these 
effects tend to increase the viscosity of 
the clay suspension, and are responsible 
for the fact that higher viscosities are 
obtained with a given clay concentration 
using sodium bentonites than with cal- 
cium bentonites. 

The stability of colloidal suspensions 
is due to hydration and to the repulsive 
forces between the individual colloid 
particles. Any added impurity that tends 
to reduce the degree of hydration or the 
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particle charge will reduce the stability 
of the suspension. Thus, when a salt 
water flow occurs, the high salt concen- 
tration in the drilling fluid serves to de- 
hydrate the clay colloids and to repress 
their ionization. This reduces the forces 
stabilizing the suspension and causes 
flocculation and settling of the clay col- 
loids. 

3. Attractive forces between clay par- 
ticles. The third factor influencing the 
viscosity of clay suspensions is that of 
mutual attraction due to unsatisfied 
broken-bond valences. As previously ex- 
plained, the individual clay particles are 
thin flat sheets, which theoretically could 
have an unlimited width and length. In 
all natural clays, however, these sheets 
are broken into sections of very minute 
width and length. At the surface of this 
fracture, there are frequently residual 
valence bonds that originally served to 
hold the larger sheets together, but which 
are now left chemically unsatisfied. 
[hese residual valences are satisfied in 
part by the adsorption of water at the 
broken surface, but there remains a rela- 
tively strong attractive force tending to 
pull another clay particle into a position 
such that it will form a continuation of 
the clay sheet and completely satisfy the 
residual valences of both clay particles. 
This attractive force between the par- 
ticles tends to increase the friction be- 
tween them, and thus increases the vis- 
cosity of the clay suspension. Further- 
more, when the clay suspension is al- 
lowed to remain quiescent for a short 
time, the particles tend to arrange them- 
selves in a definite pattern and to resist 
any force tending to destroy this pattern. 
This latter effect is responsible for gela- 
tion, and will be discussed more fully in 
a subsequent paragraph. 

@ Action of viscosity-reducing chem- 
ical on clay colloids. The primary effect 
of viscosity-reducing chemical is believed 
to be a neutralization of these residual 
broken-bond valences. By the absorption 
of certain negative ions at the broken- 
bond surface, these residual valences are 
satisfied almost completely. Among those 
negative ions preferentially adsorbed at 
the broken-bond surfaces are the tan- 
nates, gallates, and the complex phos- 
phate ions, such as hexametaphosphate, 
pyrophospate, and tetraphosphate. The 
adsorption of these ions at the broken- 
bond surface alters the balance of forces 
acting between the clay particles from a 
preponderantly attractive force, due to 
these residual valences, to a preponder- 
antly repulsive force, due to the nor- 
mally weaker negative particle charge 
produced by ionization. As the forces 
acting between the particles are now pre- 
ponderantly repulsive, the particles tend 
to avoid contact with one another. Par- 
ticle friction, and the tendency to form 
gel structures, thus are reduced, with a 
consequent reduction in the viscosity of 
the clay suspension, or drilling mud. 

@ Gelation of clay suspensions. The 
gelling qualities of a clay suspension are 
dependent upon the relative attractive 
and repulsive forces between the clay 
particles. If the attractive forces due to 
residual valency are strong and the re- 
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pulsive forces due to ionization are weak, 
the mud will have a high gel rate and gel 
strength. On the other hand, if the re- 
pulsive forces are strong, and the at- 
tractive forces are weak, the mud will 
have a slow gel rate and a weak ultimate 
gel strength. 

Any change that tends to alter the re- 
lationship between these attractive and 
repulsive forces will have a pronounced 
effect upon the gel characteristics of the 
mud. The addition of small quantities of 
soluble calcium salts or relatively larger 
quantities of sodium salts reduces the de- 
gree of ionization and, therefore, the 
negative charge of the clay particles, 
without materially changing the attrac- 
tive forces. Consequently the gel rate 
and gel strength of the mud will be in- 
creased. On the other hand, the addition 
of a complex phosphate, for example, 
will neutralize the residual broken-bond 
valences without appreciably reducing 
the ionization of the clay. Hence the at- 
tractive forces are reduced in proportion 
to the repulsive forces, and a reduced gel 
rate, gel strength, and viscosity result. In 
some cases it is difficult to control vis- 
cosity by chemical treatment without un- 
desirable reduction in gel strength. 
Loomis, Ford, and Fidiam® have sug- 
gested that under such conditions so- 
dium chloride be added to the mud. The 
addition of moderate amount of salt (so- 
dium chloride) reduces the repelling 
forces between the clay particles, by re- 
pressing the ionization, and tends to in- 
crease the gel strength. This treatment, 
however, has not been used in the field 
by the authors. 

Thixotropy, or the ability to thicken on 
standing, in bentonitic muds can be 
traced to the action of the negative 
charges on the particles. These charges 
are assumed to be unevenly distributed 
over the surfaces of the clay particles so 
that there are relatively concentrated 
charges at some points and relatively 
less charges at others. Those parts hav- 
ing the greater charge repel each other 
strongly and when allowed to stand with- 
out disturbances arrange themselves so 
that they are as far apart as possible. 
This arrangement ultimately brings the 
uncharged parts of the particles closer 
together. It is thus probable that long 
chains of particles are formed that nat- 
urally produce more internal friction 
and are now more difficult to disturb 
than if they acted separately. These link- 
ages are relatively weak so that stirring 
readily breaks them down into their in- 
dividual units and the mud returns to its 
original viscosity. Chemical treatments 
may affect the speed and extent to which 
these chains of particles form by modify- 
ing both the size and character of the 
charges on the clay particles. 

A careful study of the theoretical ex- 
planations of mud behavior is helpful to 
an understanding of the “why” of various 
mud-treatment methods, and assists in a 
determination of the proper procedure in 
handling unusual mud problems. 

@ Common mud troubles and chem- 
ical treatment for their correction. The 
writers’ experience indicates that, in gen- 
eral, each mud trouble produces certain 
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definite changes in the mud properties 
that are characteristic of that particular 
trouble. Therefore, it is usually possible 
to “diagnose” the cause of any given mud 
trouble from a careful study of changes 
in the various mud properties produced 
by it. In this connection it is important to 
note that changes in the mud properties, 
rather than their actual values, are used 
in this diagnosis. The actual values ob- 
tained at any one time from the usual 
mud tests are important to the drilling 
operation, but often are not sufficient to 
enable the engineer to diagnose properly 
the cause of mud troubles. For example, 
it is possible to produce a very satisfac- 
tory mud having a chloride concentra- 
tion as high as 5000 p.p.m. However, if 
we start with a mud having a chloride 
concentration of 1000 p.p.m. and sud- 
denly increase the concentration to 5000 
p.p.m., the water loss, gel rate, gel 
strength, and viscosity will increase be- 
yond satisfactory limits, and the treat- 
ment described in following paragraphs 
for high salt concentrations will be nec- 
essary in order to recondition the mud. 

The nature of chemicals used for drill- 
ing mud treatment and how they affect 
the mud itself are subjects of interest 
because of the widespread use of chem- 
icals in conditioning drilling mud for 
economical, fast, safe drilling. 

During the drilling of a well, the qual. 
ity of the mud in circulation changes 
constantly and proper testing methods 
like those previously described will show 
whether the mud condition is good or 
bad from day to day. 

Drilling mud most commonly deterio- 
rates from the following causes: 

1. Cement, 

2. Gas, 

3. Salt water, 

4. Excess bentonitic shale, and 

5. Heat. 

In the following paragraphs an effort 

is made to outline the changes in mud 
properties characteristic of the various 
troubles, and to explain the chemical 
treatments used for their correction after 
the proper diagnosis has been made. 
@ Cement contamination. One of the 
most common mud troubles is cement 
contamination. Usually no “symptoms” 
are required to locate this trouble, be- 
cause it may be expected whenever oper- 
ations require that cement be drilled, and 
particularly when the cement has not 
set thoroughly. 

Effect of cement on clay colloids. Cal- 
cium hydroxide (slaked lime) is present 
in cement slurries, largely as a result of 
the hydrolysis of various alkaline cal- 
cium silicates and aluminates. The cal- 
cium hydroxide so formed is responsible 
for the observed changes in the mud 
properties. The calcium ion replaces the 
sodium on the clay particles, thus con- 
verting them to calcium bentonite, where- 
as the hydroxyl ion produces a sharp 
increase in the mud pH. As discussed 
previously, the calcium clays are not so 
highly ionized as the sodium clays. Con- 
sequently the degree of hydration and 
dispersion of the clay colloids is reduced. 
This accounts for the increase in water 
loss resulting from cement contamina- 


-— «a Ma twa 2 weet ow es ae ee 


hs 


tion. A further effect of the calcium ion 
is a flocculation of the clay colloids, i.e., 
the colloid particles are caused to com- 
bine into aggregates of much larger size. 
Flocculation is responsible for the high 
viscosity and gel rate of cement-cut 
muds. The increase in pH, due to hy- 
droxyl ion coming from the slaked lime, 
tends to increase further the gel strength 
of the mud, and thus adds to the trouble. 

Corrective chemical treatment for ce- 
ment contamination. In treating a ce- 
ment-contaminated mud we must accom- 
plish the following results: 

1. Remove the calcium ions as an in- 
soluble precipitate. 

2. Reduce the pH to approximate the 
value before contamination. 

3. Redisperse the clay aggregates as 
much as possible. 

4. Replace with fresh clay any col- 
loidal material that cannot be restored 
readily to its original condition. 

In practical application the first three 
of these aims are accomplished simul- 
taneously, whereas the fourth is not 
usually begun until the pH has been re- 
duced to its proper value. 

The first treatment consists of a mix- 
ture, in about equal proportion, of mono- 
sodium orthophosphate and one of the 
complex phosphates, or of sodium acid 
pyrophospate used alone. The complex 
phosphate acts as a dispersing agent to 
break up the clay aggregates, whereas 
the monosodium phosphate removes the 
calcium and reduces the pH according to 
the following chemical reactions: 

3 Ca(OH), -++ 2NaH,PO, —» 

Ca, (PO,).-+ 2NaOH + 4H.0O . (1) 
NaOH + NaH,PO, —» 

Na, HPOQ.,+H,O..... (2) 

The first of these reactions is complete 
before the second begins. It will be ob- 
served that sodium hydroxide (caustic 
soda) is a product of the first reaction 
and, as this compound is a strong alkali, 
the pH will not be reduced materially 
until this reaction has been completed 
and the second begins. Therefore, by 
watching for a sharp change in the pH 
we can tell when all calcium has been 
precipitated. At this stage in the treat- 
ment, the mud usually has a satisfactory 
Marsh funnel viscosity—although the 
viscosity is sometimes even lower than 
desired, but the rapid gel rate makes the 
mud appear to have a much higher vis- 
cosity, and the high water loss remains 
unchanged. Addition of fresh bentonite 
may be begun at this stage if the water 
loss is exceptionally high, but usually it 
is better to reduce the pH to its original 
value by continued use of monosodium 
phosphate (with only enough complex 
phosphate to maintain desired viscosity ) 
before clay is added. When the pH has 
been restored to its original value, the 
use of monosodium phosphate is dis- 
continued; and, as the final step in the 
treatment, the ordinary viscosity-con- 
trolling agents are used to maintain sat- 
isfactory viscosity while the bentonitic 
clay is being added to reduce the water 
loss and gel rate of the mud to the de- 
sired values. 

Pretreatment for cement contamina- 
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tion. When it is known in advance that 
cement contamination will take place, it 
is advisable to pretreat the mud with as 
much monosodium phosphate or sodium 
acid pyrophosphate as can be added 
without reducing the pH too low or 
otherwise damaging the mud. This pre- 
treatment will reduce mud flocculation 
greatly during cement drilling by pre- 
cipitating most of the undesirable con- 
stituents of the cement before serious 
damage to the mud has occurred. 

@ Lime, gypsum, anhydrite, etc. As 
mentioned in the section on cement con- 
tamination, any soluble calcium salt will 
cause the flocculation of colloidal clays. 
In normal drilling, sections of lime or 
limy shale, anhydrite, gypsum, etc., are 
encountered. These calcium salts are 
sufficiently soluble to cause trouble from 
clay flocculation. 

Effect of calcium salts on clay colloids. 
The characteristics of a mud containing 
soluble calcium salts depend somewhat 
on the past history of the mud. One of 
the peculiarities of clay colloids is the 
effect of calcium salts on the viscosity. If 
a soluble calcium salt—for example, cal- 
cium chloride—is added to a dry sodium 
bentonite and the clay then is dispersed 
in water, the viscosity will be very low 
for a given clay concentration. On the 
other hand, if the clay first is dispersed 
in water and allowed to hydrate, the ad- 
dition of a calcium salt then will pro- 
duce a sharp increase in the mud vis- 
cosity. 

In the first case the clay is converted 
to a calcium clay before it has had time 
to hydrate, and the calcium clay does 
not hydrate so completely as would the 
sodium clay. Therefore, the clay par- 
ticles have a smaller effective diameter, 
and higher clay concentrations would be 
required to cause the same degree of par- 
ticle interference in the suspension. On 
the other hand, if the clay first is hy- 
drated, the individual particles have a 
large diameter due to the swelling pro- 
duced by hydration. The addition of cal- 
cium then flocculates or coagulates these 
larger particles, causing them to be at- 
tracted by one another. This increases 
the particle friction, with a consequent 
increase in viscosity. 

Effect of calcium salts on field drilling 
muds. In drilling a large shale section 
containing only moderate amounts of 
calcium and magnesium salts, the mud 
will be converted gradually to a calcium. 
bentonite mud as the original clay is de- 
posited as a filter cake on the walls of 
the bore hole and is replaced by these 
calcium or magnesium clays. This will 
result in a decreased mud viscosity, a 
fast gel rate, and usually a slight in- 
crease in the water loss. 

When large sections of anhydrite or 
gypsum suddenly are encountered, how- 
ever, as, for example, in drilling the cap 
material on many shallow domes, a high 
concentration of calcium is built up rap- 
idly in the mud. This causes flocculation 
on the sodium clay present in the mud, 
and results in an increase of gel rate, 
viscosity, and water loss. It will be noted 


that, with the exception of the pH, these . 


are the effects produced by cement con- 


tamination, and, as the calcium ion is re- 
sponsible in both cases, we would expect 
this similarity in effect. 

The first set of symptoms of calcium 
contamination ordinarily is encountered 
only in shallow drilling, with natural 
muds containing little or no phosphate. 
In this case, a limy shale section will be 
found to produce very little mud. The 
mud produced will have a fast gel rate 
and a weak gel strength that prevent the 
proper settling of sand, the viscosity will 
be abnormally low, and the water loss 
usually is moderately high. Furthermore, 
the presence of excess free calcium in 
the mud will convert to a calcium ben- 
tonite any fresh dry clay added to the 
mud before the clay has had time to 
hydrate, which would make it necessary 
to add excessive quantities of clay to 
obtain the desired increase in viscosity 
and reduction in water loss and gel rate. 

The second set of symptoms will be 
found on any mud when large sections 
of soluble calcium salts are drilled, and 
to some degree in drilling limy shale 
sections with muds containing high con- 
centrations of good clay (low water-loss 
muds). 

Corrective chemical treatment for 
contamination by soluble calcium salts. 
The primary aim of treatment is to pre- 
cipitate the calcium as an insoluble com- 
pound. This may be accomplished by 
use of disodium phosphate or soda ash, 
according to the following reactions: 
(1) CaSO, + Na,HPO, —_» 

CaHPO, ¥ Na,SO, 
Insoluble 
(2) CaSO, + Na,CO, —» 
CaLv, ¥ + Na,SO, 
Insoluble 

The choice between these two treat- 
ing agents is based on the pH of the 
mud prior to treatment. Disodium phos- 
phate produces little or no change in the 
mud pH, whereas soda ash increases it 
sharply. Therefore, disodium phosphate 
should be used if the mud pH is satisfac- 
tory, and soda ash is the correct choice if 
an increase in pH is desired; mono- 
sodium phosphate may be used occasion- 
ally if the initial pH of the mud is high. 

In this connection, it is advisable to 
review the foregoing discussions of pH. 
Usually, in drilling limy shale sections 
with natural mud, little or no mud is 
formed from the shale. In order to make 
more mud from the formation, it is de- 
sirable to have the pH in the range 9.5 to 
10.0. Therefore, in this case soda ash 
would be the proper selection. 

One of the usual viscosity-reducing 
chemicals must be used along with the 
soda ash or disodium phosphate in order 
to maintain a satisfactory viscosity and 
to disperse the clay colloids, as those 
chemicals are not effective in viscosity 
control. 

Particularly in the case of natural 
muds composed largely of calcium shales 
it wil] be found that little change in the 
mud properties is noticeable until the re- 
moval of calcium is practicaily complete. 
The viscosity will remain low, and the 
mud will show a fast gel rate and a weak 
gel strength, up to the time that sufficient 
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soda ash or disodium phosphate has been 
added to remove the calcium completely. 
Sometimes this is discouraging, because 
treatment may be continued for three or 
four complete circulations of the mud 
without any noticeable improvement. 
Continued use of the calcium-precipitat- 
ing agent will give the desired results, 
however. 

An effort now is being made to develop 
a satisfactory field test for estimating 
the calcium concentration in drilling 
muds. The results of this work, if suc 
cessful, will be published in the near 
future. 
@ Gas cutting. Gas cutting is largely a 
mechanical, rather than a chemical, 
problem in mud control. The hydrostatic 
head of the mud column must be slightly 
greater than the formation pressure at 
every point in the hole in order to pre- 
vent the flow of formation fluid into the 
mud system. Gas in the mud indicates 
that the hydrostatic head of the mud is 
too low to meet this requirement, and 
the obvious solution is to increase the 
mud weight by the addition of commer- 
cial weighting materials, such as barytes 
(barium sulphate). 

The adidtion of weighting material 
should be begun at the first indication 
of gas cutting. In this early state the gas 


ebubbles are very small, and do not rise 


to the surface of the mud. They are seen 
best by raking the surface of the mud 
sample and observing closely for bub- 
bles slightly larger than the point of a 
pin on the freshly exposed mud surface. 
This simple test should be performed at 
frequent intervals when the probability 
of unusual gas pressure exists; and, if 
the presence of these small bubbles con- 
tinues for any length of time, the mud 
weight should be increased until they 
disappear. 

Corrective treatment for gas-cut muds. 
In combating high gas pressures, the 
viscosity and gel rate of the mud should 
be kept low by chemical treatment to 
allow the gas bubbles to break out of the 
mud, and the fluid should be run over a 
shale shaker or baffle arrangement to 
allow escape of the entrained gas. 
Furthermore, the mud pits should be 
stirred by mud guns to remove any gas 
not removed at the shale shaker, in order 
to prevent recycling of the entrained 
gas. Modern equipment makes it possible 
to shut the well in and discharge the 
mud through a choke, if necessary, but 
this choke should be used only if the 
mud is leaving the well faster than the 
pumps can handle it. The use of a choke 
puts back pressure on the pumps, and 
reduces the rate of circulation. This con- 
centrates the gas in a smaller volume of 
mud, and tends to aggravate the condi- 
tion. 

If weighting material is used, it is ad- 
visable to mark the mud level in the pit 
and observe at frequent intervals for any 
change. The increase in hydrostatic pres- 
sure may cause loss of mud to low-pres- 
sure formations. If this occurs before the 
weight is sufficiently high to hold the 
gas pressure, suitable measures as dis- 
cussed under “lost returns” must be 
taken. 
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@ Salt contamination. In the drilling of 
a well, abnormal pressure salt water 
sands may be encountered. In the drill. 
ing of a well by the rotary method, fluids 
such as salt water, will enter the well 
bore when the rock pressure of an un. 
cased stratum is greater than the effec. 
tive hydrostatic head of the mud column. 

When rock salt or salt water contacts a 
fresh water mud, there is initially an 
increase in apparent viscosity, gel-rate, 
and chloride content. Salt water de- 
stroys the protective or emulsoid ben. 
tonite colloid, which causes an increase 
in particle interference. This increase in 
particle interference may be measured 
in an increase in apparent viscosity. Col. 
loids, in a drilling mud, are of two gen- 
eral types: the emulsoids and the sus- 
pensoids, Emulsoids have an affinity for 
water, and each emulsoid particle hy- 
drates or sheathes itself in a protective 
shell of water. The suspensoids, on the 
other hand, have no affinity for water, 
but remain in it because the weight of 
the individual particle is too small to 
overcome the friction between their sur- 
faces and the emulsoids in a drilling 
mud. Each particle of the suspensoid be- 
comes encased in a film of the emulsoid. 
This yields a mud having the weight of 
the suspensoid but similar in chemical 
properties to the emulsoid. 

In a bentonitic type emulsoid colloid, 
the individual particles are prevented 
from coming into intimate contact with 
each other by their negative electrical 
charge and by a film of water adsorbed 
on the surface of the particle. 

The first effect of high salt (NaCl) 
concentration is the neutralization of the 
electrical charge. By mass action the 
positive ions surrounding the colloid 
particles are driven closer to them. This 
in turn neutralizes the negative charge 
and permits the particles to come close 
enough together to form aggregates that 
are no longer of colloidal dimensions. 
This action is very rapid, and produces 
an increase in the apparent viscosity of 
the mud due to particle interference. 

The electrolytes in the salt water 
strongly attract the polar water mole- 
cules, however. Hence there is a gradual 
dehydration of the colloidal particles 
over a period of several days, which 
further reduces the stability of the col- 
loidal particles. Consequently, there may 
be considerable reduction in the apparent 
viscosity after a few days, produced by 
the diluting effect of the water formerly 
bound to the colloidal particles and by 
settling of the large aggregates in the 
slough pit.?° 

Summarizing. the first effect of salt 
contamination is an increase in the gel- 
rate, viscosity, and water loss of the 
mud. Later, as flocculation and dehydra- 
tion of the colloids continue, the viscos- 
ity falls below normal, and the water 
loss rises in rough proportion to the salt 
concentration. 

Corrective treatment for salt contam- 
ination, The chloride test gives a direct 
diagnosis of salt contamination, but the 
treatment unfortunately is not so easy. 
In the case of a salt-water flow, the first 
step in treatment is to increase the mud 
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PROTECTS YOUR DOLLARS 


Precision application of steel cables produces 
great strength and resiliency. 


Thermoid’s main concern is saving you time and money. 
That's why a special machine was developed to insure 
precision in the application of reinforcing cables. That's 
why oil and weather resistant neoprene is used through- 
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and patented for the permanent joining of the coupling 
and hose. That’s why Thermoid-Grizzly Rotary Hose is 
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of rotary hose failure. Our oil field warehouses can 
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weight to the point required to stop the 
flow. This should be done quickly in 
order to hold the salt concentration in 
the mud as low as possible. In drilling 
rock salt, weighting material is, of 
course, useless in preventing the salt 
from rapidly building up to the satura- 
tion point in the mud, and on the Gulf 
Coast it is usually necessary to case off 
any exposed shale sections if more than 
a few feet of salt must be drilled. 

If the salt concentration in the mud 
can be held below 7500 p.p.m. of chlo- 
rides, the use of disodium phosphate or 
soda ash to precipitate soluble calcium 
salts present in the salt water is usually 
helpful in reducing the gel rate of the 
mud. This treatment, however, has little 





effect at higher salt concentrations. 

The addition of large quantities of 
quebracho—sometimes as much as 0.5 to 
1 lb. per bbl. of mud—also is recom- 
mended for reducing the high gel rate 
produced by high salt concentrations, 
and in this case the quebracho may be 
mixed (about 100 lb. per hr.) through 
the hopper in order to reach the required 
concentration in the mud system as rap- 
idly as possible. 

The ability of colloidal clays to with- 
stand the flocculating effect of salt water 
increases with increasing clay concentra- 
tion. Therefore, it is desirable to add 
large quantities of a highly colloidal 
clay, preferably hydrated in fresh water 
before addition to the mud. When high 
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salt concentrations are present, there is 
little danger of adding too much clay, as 
the salt dehydrates the clays and pre- 
vents the rise in viscosity that could re- 
sult from the addition of corresponding 
amounts of clay to a fresh-water mud. 

Use of organic colloids in salt water 
muds. Recently much research has been 
conducted in an effort to find a substitute 
for the clay colloids in salt water muds. 
Various organic colloids and particu- 
larly the starches have been found use- 
ful in controlling the wall building prop. 
erties of salt water muds. These organic 
colloids are subject to bacterial attack, 
which reduces their effectiveness and 
produces objectionable odors in the mud. 
Preservatives such as phenol, formalde- 
hyde, creosote, etc., however, have been 
used recently with these materials in 
both field and laboratory tests, with very 
promising results. 
@ Red mud. An organic colloid laden 
drilling mud is by its very nature a spe- 
cial type of drilling fluid, and this fact 
must be recognized and proper allow- 
ances made whenever the use of such a 
mud is contemplated. Frequently it is 
possible to add starch to a drilling mud 
without any precautions being taken to 
prevent decomposition. This may happen 
if the mud contains a relatively large 
salt concentration, usually to the order 
to 200,000 p.p.m. salt. Such occurrences, 
however, are exceptional. At present 
writing, no chemical bactericide is 
known that affords absolute and endur- 
ing protection against decomposition. 

The high pH method of preservation. 
or “Red Mud” consists of raising the 
mud to and continuing it at a pH of ap- 
proximately 12. This is done by the addi 
tion of one or more alkalizing agents. 
such as, for example, caustic soda. The 
amount of alkali necessary will depend 
upon the original pH of the mud, total 
base exchange capacity of the clay min- 
erals, and the presence or absence of 
cement. a 

The general procedure is to add 2 to 
4 lb. of alkali per bbl. of drilling mud 
along with a similar quantity of que- 
bracho. In order for the mud to regpond 
properly to the addition of these chem- 
icals, the recommended practice is to di 
lute the original mud by about 20 per 
cent. Starch is then added after base red 
mud has reached a pH of 12. 
@ Maintenance of high pH mud. Re. 
quired alkalinity must be maintained 
and precautions exercised to insure that 
all parts of the mud system are kept at 
a pH of about 12. If a high pH mud is 
stored in a tank or pit, carbon dioxide is 
taken up at the surface layer, resulting 
in a decrease in pH to a value that will 
permit fermentation. Mud standing in 
open hole will probably keep several 
days without agitation provided the mud 
was used in a normal manner at a high 
pH before the cessation of drilling oper. 
ations. 


@ Heaving shale. There are at least 
three known types of heaving shale and 
any number of combinations of these 
types. They are classified as follows: 

1. Shale that swells on absorption of 
the fluid ‘phase of the drilling mud— 
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SIMPLICITY is the first requisite of well control 

















Complete well control can only be assured when coordination or 
planned procedure is followed, studying the drilling of a well in a 
particular territory as a whole. During the study, each step in the 
sequence of operations is drawn on paper as it will be performed 
in the actual drilling of the well. 





This is necessary for at least three reasons: (1) to assure that 
there are no gaps in control; (2) to assure that advantages gained 
in the performance of one operation will not create disadvantages 
which more than offset the value of the advantages in the per- 
formance of subsequent operations; and (3) to assure that the plan HH 
is consistent, in that it provides a balanced, equal degree of 3 
strength, convenience, control and safety throughout the entire 
chain of work which must be performed, from drilling-in to the 
flowing of the oil from the manifold to the tank. ii 











Provision for control during the assembling and disassembling 
of equipment is a first premise in the designing of Gray Systems 
of Well Control. These systems are coordinated methods, provid- _—#i 
ing the highest degree of control and operating efficiency for per- iif 
forming the entire sequence of operations from drilling through i 
producing the well. There is no gap in control when you use Gray 
Systems of Well Control. 


The whole is greater than any of its parts. Putting the 
plan on paper first insures complete well control. 
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Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York City 


Complete Well Head Assembly equipped Rocky Mountain Representative: CARL MOULDEN, 329 S. McKealey, Casper, Wyo. 
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Prevent 
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Wall Cleaning Guides 
placed on the bottom 
joints of surface casing 
protect against blow-outs 
around the casing, or cra- 
tering resulting from an 
imperfect cement job. 
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BACKING OFF 


The rotation and jarring 
of the drill pipe tends to 
loosen the threads of the 
bottom joint of surface 
casing, particularly oppo- 
site an imperfect cement 
job. The unscrewing of 
this joint may result in an 
impossible fishing job, or 
abandonment. 
< Wall Cleaning Guides 
SS. placed on the bottom 
joints will assist in securing a perfect 
ement job which will securely anchor the 
casing to the formation. 








TABLE OF DIMENSIONS 


Hole Outside 
Diameter Wire Diam. 
12-1/4” 14-1/2” 
12-1/4” 14-1/2” 
14-3/4" 16-3/4” 


17-1/4” 18-1/2” 
BRUCE KENNETH 


BARKIS tucorroeatio WRIGHT 


TA Completion Specialists 


WEST COAST: 3545 Cedar Avenue 
Long Beach. Calif. « Phone: L. B. 4-8366 
GULF COAST: 305 M&M Building 


Houston. Texas « Phone: Preston 9783 























usually a highly bentonitic shale. 

2. Shales containing small lenticular 
sands or sandy shales charged with gas 
at high pressure but low volume. 

3. Shale that has been compressed 
and uplifted to an angle greater than 
normal dip, and under considerable 
diastrophic strain. 


Control of swelling or bentonitic heav- 
ing shale. The bentonitic heaving shales 
contain clay colloids of the type used in 
drilling muds. Therefore, any chemical] 
treatment designed to prevent the swell- 
ing of those shales is likely to be detri- 
mental to the mud. The presence of ben- 
tonitic shale is evidenced by a sharp in- 
crease in viscosity and, usually, an ap- 
preciable reduction in water loss of the 
drilling mud. In some cases it is possible 
to control bentonitic shale by reducing 
the water loss of the mud to the lowest 
possible value (less than 6 ml) and by 
the addition of sodium acid pyrophos- 
phate, monosodium phosphate, or some 
other acidic salt to reduce the mud pH to 
7.2 to 7.6. As previously mentioned, the 
dispersion of clay colloids is delayed by 
low pH values. 

If this treatment is not successful in 
preventing rapid swelling of the shale, a 
mud containing sodium silicate and satu- 
rated salt solution as the fluid phase may 
be substituted for the normal water-base 
drilling fluid. The sodium silicate 
“pickles” the shale, and prevents its 
swelling or dispersing into the mud 
stream. Excellent results have been ob- 
tained by the use of sodium silicate muds 
in several areas where drilling was difh- 
cult or impossible with water-base muds. 

Control of gas-bearing heaving shale. 
Shales containing small lenticular sands 
or sandy shales charged with high- 
pressure gas are apt to heave unless the 
hydrostatic head of the mud column is 
sufficient to balance the gas pressure. 
This type of shale usually gives the mud 
a fluffy appearance and a sour-gas odor, 
but does not change appreciably any of 
the other mud properties. Tight places 
in the hole are often the first definite 
proof of its presence. 

The first step in treating to prevent 
heaving in this type of shale is to in- 
crease the mud weight to the point re- 
quired to exceed the gas pressure in the 
sandy lenses. This is not always possible, 
because the gas pressure may be high 
enough to cause loss of mud to other ex- 
posed formations of lower pressure be- 
fore the hydrostatic head of the mud is 
sufficiently high to balance the gas pres- 
sure. In this event, the mud weight 
should be maintained at the highest 
value possible without serious loss of 
mud, 

The mud viscosity and ge] strength 
should be kept low to prevent swabbing 
shale into the hole as the drill pipe is re- 
moved, and in some cases equipment has 
been used to permit continuous circula- 
tion while coming out of the hole, in 
order completely to eliminate swabbing 
action. 

Driliing under pressure has been tried 
in a few cases to combat this type of 
shale, but the expense and mechanical 
difficulties involved in pressure drilling 


with equipment now available usually 
make it uneconomical to drill and pro. 
duce oil zones requiring this type of 
drilling equipment. 

Control of plastic-flow type of heaving 
shale. Shale beds that have been uplifted 
at an angle greater than normal dip, and 
under present diastrophic strain, are apt 
to heave, or move by plastic flow into 
the area of least resistance, i.e., into the 
drill hole. The movement of these shales 
is aggravated by the lubricating effect of 
water from the mud, which penetrates 
along the bedding planes. 

To combat this type of heaving shale 
it is necessary to increase the hydrostatic 
head of the mud and make it approach 
as nearly as possible the overburden 
pressure of the heaving-shale beds. In 
order to equal the average overburden 
pressure, a 21.7-lb. per gal. mud would 
be required. This is beyond the range 
of weights feasible with present weight- 
ing materials. Laboratory experiments 
on the use of galens (a lead ore with a 
specific gravity of 7.2) as a weighting 
material indicate that mud weights of 
the order of 22 lb. per gal. are possible, 
but the high cost of this ore probably 
will prohibit its use in most cases. 

A few successful wells have been 
drilled through heaving shale of this 
type by the use of low water-loss muds 
that weigh from 14 to 18 lb. per gal.; 
however, each well of this type is an in- 
dividual problem, and the required mud 
weight for successful operations depends 
upon the degree of residual diastrophic 
strain in the particular area in question. 
Pressure drilling can be used to advan- 
tage in augmenting the mud weight on 
wells of this type. 


@ Lost circulation. The loss of mud to 
the formation is a trouble encountered 
frequently when cap material on shallow 
salt domes is drilled, and in normal 
drilling with heaving muds. 

In the case of cap-rock drilling, the 
cause of lost circulation usually is a 
cavity in the rock, and usually it is nec- 
essary to set pipe through the zone caus- 
ing trouble, although in some cases it is 
possible to plug these cavities by use of 
a quick-setting cement. 

In most present-day drilling, however, 
the mud is lost to a porous low-pressure 
sand or gravel bed, and it is usually 
possible in this case to regain circulation 
by use of various mechanical plastering 
agents. Among those most commonly 
used are shredded cellophane, sugar- 
cane fibers, and mica flakes. These mate- 
rials are added to the mud in the pit, 
and are pumped down opposite the zone 
to which the mud is being lost. Usually 
best results are obtained by the use of 
a combination of these materials. 

It is necessary to remove the shale 
shaker screens or to bypass the shaker in 
order to circulate these materials. For 
this reason it is undesirable to leave such 
materials in the mud for any great length 
of time. The usual procedure is to drill 
for 12 to 24 hr. after circulation has 
been regained, and then to remove these 
materials by means of the shale shaker. 

Also, the gel strength of heavily 
weighted muds should be kept low to 
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prevent breaking down of the formation 
by the pump pressure required to break 
the gel and start circulatien after a trip. 
If lost circulation has already occurred 
or is considered likely, it is advisable, 
on every trip with the drill pipe, to break 
circulation one or more times before 
reaching bottom in order to break the 
mud gel and reduce the initial pump 
pressure required to circulate on bottom. 

When circulation is lost, it is often 
possible, by the use of shredded cello- 
phane, mica flakes, etc., to make the for- 
mation support a mud weight equal to 
that which originally caused the break- 
down. However, in most cases this mud 
weight is very close to the upper limit. 
\ small increase in mud weight above 
this point quite often produces a second 
breakdown that is more difficult to seal 
than the first. Therefore, it is advisable 
to set casing through the zone taking 
mud if further weight increases are an- 
ticipated. 

Preventive measures. On the Gulf 
Coast of Texas and Louisiana there are 
thick beds of sand in the Miocene that 
has been found by experience to take 
mud under moderate pressures. Conse- 
quently, it is advisable to set a protective 
string of casing through the Miocene 
sand beds whenever it is necessary to 
use a mud weighing more than 13 Ib. per 
gal. in drilling the deeper formations. 

It also has been found in certain areas 
where lost circulation in a definite zone 
has occurred on previous locations that 
a pretreatment with small quantities of 
the usual plastering agents is of value. 
The usual procedure is to add a few 
hundred pounds of the plastering agent 
to the mud just prior to drilling the zone 
in which lost circulation is expected. Cir- 
culation of the plastering agent is con- 
tinued for about 24 hr. after drilling the 
zone, after which the shale shaker 
screens are replaced and the plastering 
material removed. 

The explanation offered for this pro- 
cedure is that it is easier to plaster crev- 
ices in the formation before a breakdown 
occurs than it is to seal off a zone already 
taking mud. In some cases the precedure 
seems to have merit; however, it is often 
impossible to anticipate the occurrence 
of lost circulation, as is necessary, to this 
procedure. 

@ High temperature decomposition of 
phosphates. This is a remarkable class of 
compounds, known for nearly 100 years 
but little used in the petroleum industry 
until recently. All sodium phosphates are 
white powders or glassy crystals and act 
as water softeners to a greater or less 
degree. They can be better described as 
poly phosphates, as contrasted with the 
normal or ortho phosphates. The com- 
plex phosphates have additional proper- 
ties of great value and only the complex 
phosphates are useful in treating drilling 
mud to reduce viscosity and gel strength. 

The difference in behavior between 
complex and normal phosphates is due 
to their chemical constitution. The chem- 
ical structure of tri-sodium phosphate is: 

Na,PO, NaO ——__ 

NaO—P=0O 


NaO——_ 
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Phosphates of this structure are of lit- 
tle use in treating drilling mud and in 
some cases may be harmful. 

@ Viscosity reducing action. Many of 
the viscosity reducing chemicals now in 
present use depend for their effect on 
the dispering action of the complex 
phosphates. These complex phosphates 
are salts obtained from the simple 
(ortho) phosphates by dehydration. Tet- 
rasodium pyrophosphate, for example, 
may be produced by the following re- 
action: 

Heat 

2 Na,HPO, —> Na,P,0,+H,0 

Unfortunately, this reaction is rever- 
sible in the presence of water, and the 
rate of reversal increases rapidly with 
temperature within the range of normal 
mud temperatures. 

The structure of the complex phos- 
phates are shown in the following table: 


Name 


Sodium tetr aphosphate Na,P 


pH 7.5 


4 


Tetra sodium pyrophosphate 
pH 10.0 


Sodium hexametaphosphate 
pH 5.9 


In very deep wells, or in drilling near 
shallow salt domes, when abnormal tem- 
peratures are encountered, these com- 
plex phosphates are decomposed almost 
completely in one circulation of the mud, 
and constant additions of relatively large 
amounts of complex phosphates are re- 
quired to maintain the viscosity within 
satisfactory limits. Furthermore, the de- 
composition products of some of the 
more common complex phosphates are 
strongly acidic, and tend to reduce the 
pH of the mud below desirable limits. 

The flow-line temperature may be used 
as a rough measure of the bottom-hole 
temperature in deciding when to expect 
this trouble, as these two temperatures 
vary in more or less direct proportion; 
however, the spread between the bottom- 
hole and the flow-line temperatures in- 
creases with the depth of the hole. Hence, 
high temperature decomposition of the 
phosphates normally will occur at lower 
flow-line temperatures on deep wells 
than on shallow wells. In general, a 
flow-line temperature of 120° F. or above, 
indicates a bottom-hole temperature suffi- 
ciently high to cause this trouble. 

Corrective chemical treatment for high 
temperature decomposition of phosphate. 
In the early stages, a mixture of equal 
proportions of quebracho extract and 


Formula 


one of the phosphates sometimes will 
maintain a satisfactory viscosity, and the 
use of quebracho has the added advan- 
tage of reducing the water loss of the 
mud. However, quebracho is capable of 
reducing the initial and 10 min. gel- 
strength values so low as to allow settling 
of cuttings and weighting material on 
muds having a low pH; and, as the de. 
composition products of many phos. 
phates tend to lower the mud pH, this 
mixture must be used with caution. The 
use of salt as suggested by Loomis, Ford, 
and Fidiam® probably would be of advan- 
tage in maintaining satisfactory gel 
strength under these conditions, but we 
know of no case in which salt was used. 

An organic compound, dicyandiamide, 
for use in high temperature muds re. 
cently has been placed on the market.® 
This compound, NH, C(:NH) NHC: N, 


is said to increase the effectiveness of 
Structure 


Na Na Na Na 
° 9 4 
NaO-P-O-P-O-P-O-P-ONa 
nh et tt 
10) 


(NaPO,), 


complex phosphates under adverse con- 
ditions, e.g., in highly colloidal muds 
where gel and viscosity are difficult to 
maintain at low values; in salt contami- 
nated muds with NaCl content up to 
20,000 p.p.m., and in high temperature 
muds where thickening is rapid due to 
heat. It can also be used in small quanti- 
ties mixed with the complex phosphates 
to reduce their consumption and thus 
lower treating costs. 

Methods of use. Dicyandiamide is very 
soluble in water and can be mixed in any 
quantity alone or with the phosphates. 
For salt contaminated muds containing 
up to 20,000 p.p.m. NaCl, the recom- 
mended procedure is to add 0.5 lb. per 
bbl. of mud in one circulation and then 
mix with phosphates or quebracho in 
amounts of 5 to 10 lb. per bbl. with each 
20 to 25 lb. of phosphate used. Such use 
is to be continuous. 

For high temperature muds (120° F.) 
in which gel and viscosity remain high, 
the above procedure is recommended. 
The suggested treatment for high gel and 
high viscosity muds of normal weight 
(10.4 Ib. per gal.), mix 3 to 5 lb. per 
bbl. of dicyandiamide with every barrel 
of mud mixed. 

On overtreated muds, or muds that do 
not respond to phosphates, discontinue 
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ohosphate treatment and add 0.25 lb. per 
bbl. of dicyandiamide to the system in 
yne round, and then add dicyandiamide 
in small amounts for several complete 
circulations of the mud under considera- 
tion. After the proper time interval, 
phosphates may be used, adding at the 
ratio of 10 lb. of dicyandiamide to each 
20 to 40 lb. of phosphate. 

When high weight, high gel, high vis- 
cosity muds do not respond to usual 
phosphate treatment, the addition of 0.5 
ib. per bbl. of dicyandiamide to the sys- 
tem in one round and equal amounts of 
phosphate and dicyandiamide thereafter 
has been found to be effective. 

Dicyandiamide, like quebracho, has 
been known to reduce the gel strength 
below desirable limits when too much 
was used. Therefore, the gel rate and gel 
strength should be observed carefully 
during its use. 

@ High concentration of colloidal 
matter. In the course of drilling, beds of 
bentonitic shales sometimes are encoun- 
tered that disperse rapidly into the mud 
ystem and increase viscosity and 
total solids content of the mud. The rate 
if dispersion may not be high enough to 
place them in the class of bentonitic 
heaving shales, but the accumulation of 
colloidal material makes viscosity con- 
trol difficult. 

Dilution with water will reduce the 
viscosity of any drilling mud, and it is, 
therefore, a temptation for the field engi- 
neer to control dificult muds by exces- 

ive use of water rather than by proper 


chemical treatment based on a correct 
diagnosis of the actual cause of the 
trouble. Water is a very expensive 
“chemical” to use on heavily weighted 
muds. For example, it requires about 
600 lb. of barytes to increase the weight 
of 1 bhl. of water to 16 lb. per gal., 
whereas the cost of chemicals required 
to produce the same viscosity reduction 
is usually much less. We should make 


certain that the colloid concentration is 


too high before adding the large volume 
of water and weight material necessary 
to correct it. 


Prevention by pH control. Frequently 
the high concentration of colloid mate- 
rial may be prevented in part on heavy 
muds by proper chemical treatment be- 
fore the bentonitic shale is encountered. 
As mentioned previously, the rate of dis- 
persion of shales into the mud stream 
increases with increasing mud pH, show- 
ing a sharp increase in the range of pH 
9 to 11 for most shales. Therefore, it is 
important in drilling bentonitic shales 
with heavily weighted muds to adjust the 
pH of the mud system within the range 
of pH 7.5 to 8 in order to retard the dis- 
persion of bentonitic shale as much as 
possible. pH values lower than 7.5 prob- 
ably would further reduce the rate of 
shale dispersion, but are not recom- 
mended because of the instability of acid 
muds and the increased corrosion of the 
drill pipe. A pH range of 8.0 to 9.5 is 
recommended for all ordinary drilling, 
but the lower pH values are useful when 
heavily weighted muds must be used. 
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Corrective chemical treatment for high 
concentration of colloids. Muds contain. 
ing excessive amounts of bentonitic shale 
will show a high viscosity with a low 
water loss. lf the water loss is relatively 
high, the trouble is probably due to 
soluble calcium salts rather than to ex- 
cessive amounts of bentonite, and the 
treatment should be selected accord- 
ingly. The only successful treatment for 
excessive concentrations of bentunite is 
dilution with water and the addition of 
weight material to maintain the required 
mud weight. This is an expensive treat- 
ment, but is necessary if large sections of 
bentonitic shale are encountered. 


@ Conclusions. An attempt has been 
made to rationalize the causes and 
“cures” of various mud problems on the 
basis of theoretical considerations. It is 
believed that a more thorough applica- 
tion of the fundamental principles of 
colloid chemistry in the field treatment 
of drilling muds, as opposed to the more 
common trial and-error methods of the 
past, will pay dividends in economical 
and less troublesome drilling operations. 

Often a treatment that gives tempo- 
rary relief from a particular mud prob- 
lem may itself cause more serious diffi- 
culties at a later date. Therefore, an at- 
tempt should be made to look ahead in 
mud treatment, and to prevent the occur- 
rence of trouble whenever possible. 
Credit is due the engineer who quickly 
and economically can correct mud trou- 
bles that endanger or delay the drilling 
operation, but even greater recognition 
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1G. a good Veitch 
I'Cullough pores it 


with the BULLET THAT 
TURNS A CORNER 


Punching a clean hole through tubing or drill-pipe, without damaging the casing 
around it; sounds as impossible as firing a gun in a closed room without hitting 
anything. But McCullough does it as a matter of course with the exclusive 
McCullough Deflecting Bullet—the bullet that literally turns corners. 


The tremendous value of this regular McCullough service—used by many 








major operators—has been shown in hundreds of jobs. A few examples: 





To regulate gas/oil ratios. 





2 To relieve high pressure above a packer, so tubing 
and packers can be removed safely. 

3 To establish circulation above packers and tubing 
hangers. 

4 To establish circulation to free stuck driil pipe or 

plugged bit. 





S To free stuck pipe by washing away mud and sand. 

6 To recover production above a packer—and various 
other applications. 

7 To clear muck from around pipe so it can be backed 
off close to drill collar. 


8 To establish circulation to kill high pressure wells, 
permitting resumption of work on well. 


Just one more service to prove that under ANY conditions 


Mi Callough 


THE SHOTS WHERE THEY COUNT! 














SERVICE 


LOCATIONS 


McCULLOUGH TOOL COMPANY... 5820 S. Alameda St., Los Angeles 11, California 
Export Office: 30 Rockefeller Plaza, New York 20,N. Y. 


TEXAS: ALICE. CORPUS CHRIST! 


CALIFORNIA: AVENAL. BAKERSFIELD 
LOUISIANA: HOUMA, LAKE CHARLES 


McALLEN, ODESSA, TYLER, VICTORIA, WICHITA FALLS 
OKLAHOMA: GUYMON OKLAHOMA CiTY MISSISSIPPI: LAUREL NEW MEXICO: HOBBS 


LOS ANGELES, SACRAMENTO, VENTURA WYOMING: CASPER 
IBERIA, SHREVEPORT 
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should be given to the less spectacular 
efforts of those who, by foresight, avoid 
these costly delays and difficulties. 
Closer cooperation between the re- 
search and the field engineers is neces- 
sary if rapid improvement in field mud- 
treatment methods and fullest utilization 
of research data are to be achieved. 
APPENDIX 
The following is an outline of the 
ordinary mud troubles, their “symp- 
toms”, and the methods of treatment most 
commonly used for their correction. 
Cement contamination 
Symptoms 
1. Increased gel rate and gel strength. 
». Increased pH 
3. Increased viscosity. 
4. Increased water loss. 
Chemical treatment 
Mixture of monosodium phosphate and com- 
plex phosphate, or sodium-acid pyrophosphate 
alone, until pH returns to value, before con- 
tamination. 
Add colloidal clay slowly, with continued use 
of complex phosphate to control viscosity, 
until water loss and gel rate return to normal. 
Soluble calcium salts 
(Lime, gypsum, anhydrite, etc.) 
\. In drilling limy shales with nat- 
ural drilling mud: 
Symptoms 
Mud viscosity usually low. 
Rapid gel rate, weak gel strength. 
8. Practically no new mud formed from shales 
drilled. 
Chemical treatment 
Add soda ash (alkaline) or disodium phos- 
phate (neutral), depending on initial pH, 
until viscosity begins to rise. There will be 
little if any improvement in mud properties 
until treatment is practically complete. Then 
viscosity and gel characteristics improve 
rapidly. 
If gel rate is still too high after viscosity 
increases to desired value, use mixture of 
soda ash or disodium phosphate with suffi- 
cient complex phosphate to control viscosity 
until gel rate is satisfactory. 
Colloidal-clay additions mav be required to 
give satisfactory wall-building characteris- 
tics. 
B. In drilling beds of gypsum, anhy- 
drite, ete. (large quantities of soluble 


lcium salts suddenly encountered) : 
Symptoms 
Increased gel rate and gel strength. 
Increased viscosity. 
Increased water loss and cake thickness. 
Chemical treatment 
1. Use mixture of disodium phosphate and com- 
plex phosphate to remove calcium and con- 
trol viscosity. 
Add fresh bentonite as required to hold re- 
cuired water loss. 
Quebracho useful in reducing gel rate. 
High-pressure gas 
Symptoms 
First indicated by minute gas bubbles, which 
do not readily break out of mud. Best seen 
by raking surface of mud sample and ob- 
serving bubbles at freshly exposed surface. 
More severe stages: 
(a) Strong gas odor at flow line. 


a) 


bo 


uN 
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. Use quebracho 


. If above not successful, 


. In case 


(b) Gas pockets cause mud to flow by heads. 
(c) Distillate forms emulsion with mud, 
which reduces effectiveness of chemicai 
treatment. 

Volume of mud in pit increased just be- 
fore blowout, indicating that mud is 
leaving hole faster than pumps can 
handle it. 

Chemical treatment 


(d) 


. At first definite indication of gas put guns on 


pit and begin mixing weighting material to 
overcome gas pressure. Increase chemical 
treatment to reduce viscosity and gel rate of 
mud. Mark level of mud in pit, and observe 
frequently for any increase or decrease in 
mud level. 


. In extreme cases, close blowout preventers 


and put mud discharge on choke. Choking 
mud discharge should be done only when 
absolutely necessary, as this slows circulation 
of mud and thereby concentrates the gas in 
a smaller volume. 


. Immediate action is the best solution to gas 


cutting. Any unnecessary delay in increas- 
ing mud weight causes recirculation of gas- 
cut mud and increases the danger of blowout. 
High-temperature decomposition 

of phosphates 


Symptoms 


. Temperature at flow line, 120° F. or higher. 
. Viscosity 


of mud high despite continuous 
additions of phosphates. 

Chemical treatment 
in equal proportion with 
phosphate. 
use dicyandiamide. 
To be added rapidly to a concentration of 
0.5 pound per barrel of mud, followed by 
addition of a mixture of dicyandiamide with 
complex phosphate or quebracho as required 
to maintain satisfactory viscosity. 


3. Excessive use of this compound sometimes 


produces objectionable reduction 
strength of mud. 


Rock salt or salt water flow 
Symptoms 


in gel 


. Rapid increase in salt content of mud. 


First effect is increased gel rate anc viscos- 
ity. After several hours, or perhaps a day, 
viscosity drops below normal. 


. Water loss increases rapidly. 
. In case of salt water flow, mud continues to 


flow after pumps have been shut down. 
Chemical treatment 

of salt water flow, increase mud 
weight as rapidly as possible until shutoff is 
obtained, but watch closely for loss of mud 
to the formation, and stop weight increase 
if this occurs (even though some flow of 
water continues) until mud loss is stopped 
by addition of plastering agent. 


. In extreme cases, pull up in casing to con- 


dition mud, as the danger of stuck drill pipe 
is serious when salt water is encountered. 


. Add large quantities of highly colloidal clay, 


preferably hydrated in fresh water before 


addition to the mud. 


. Copious additions of quebracho and dicyan- 


diamide are sometimes helpful in reducing 
“salt water gel’’. 


. In severe cases, substitute organic colloids 


for clay in mud. 
Heaving shales 
A. Bentonitic heaving shale: 
Symptoms 


. Increase in mud viscosity and gel strength. 
. Reduction in water loss and cake thickness. 
. Tight places in hole. 


Chemical treatment 


. Reduce water loss to lowest possible value. 
. Reduce mud pH to 


7.2 to 7.6 by use of 
pyrophosphate. 
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PRE-CEMENTING 
REAMER BIT 


The Eastman Pre-Cementing Reamer Bit simultaneously scrapes and washes 
the section of the hole to be cemented. Then, after withdrawing the center 
plug of the tool with a wire line overshot, cement may immediately be 
pumped through the practically full-hole opening in the conventional manner. 

Thoroughly proved in oil-field use under all conditions. For full informa- 
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BEACH -DENVER*DALLAS 














176 





Low pH muds tend to have very low ge} 
strength. Do not reduce pH low enough tv 
prevent suspension of weighting materia} 
and cuttings. 
. Keep mud viscosity and gel as low as puos- 
sible to prevent swabbing. 
. Use sodium-silicate mud in very severe cases. 
B. Gas-bearing heaving shale: 
Symptoms 
. Sour-gas odor at shale shaker. 
. Little increase in viscosity unless bentonitic 
shale is also present. 
3. Tight places in hole. 
Chemical treatment 
Reduce water loss of mud. 
- Increase mud weight until difficulty is stopped 
or until loss of mud to formation begins. 
C. Plastic-flow heaving shale: 
Symptoms 
Large slabs of shale circulated out of hole. 
Shale may flow into hole to a height of 100 
ft. or more on removal of drill pipe. 

Stuck drill pipe or tight places in hole. 
Usually found on highest part of structure. 
hemical treatment 

Same as for “B”’. 

Cavity, or highly porous formation 

Symptoms 
1. Partial or complete loss of mud returns. 
Chemical treatment 

1. If rate of mud loss is low, allow viscosity 
- increase slightly, but keep gel strength 
iow. 

2. If more severe cases, use mechanical plaster- 

ing agents such as cellophane, mica flakes, 


oo 


Noe 


we 
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3. If cavity, usually necessary to set pipe before 
normal drilling operations are resumed 

High concentration of colloidal matter 

Symptoms 

1. Viscosity high, and not improved by chem- 
ical treatment. 

2. Low water loss. 

3. Usually high total solids content. 

Chemical treatment 

1. Reduce mud pH to less than 8.0, but not 
less than 7.2 by use of monosodium phosphate 
or sodium-acid pyrophosphate. Watch gel 
strength of mud in reducing pH as it tends 
to support weighting material and cuttings. 

2. Alternate the use of the various chemicals 
available for viscosity control. 

3. Dilute with water and maintain weight by 
addition of weighting material, if necessary. 
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General view of United Gas Pipe Line Company's absorption-type gasoline plant at Carthage, Texas. 


CARTHAGE i1GH PRESSURE ABSORPTION PLANT 


By FRANK H. LOVE, Managing 


Uxrtep Gas Pire Line Company has 
placed in operation its absorption-type 
gasoline plant in the Carthage field, 
Texas, the latest addition to its exten- 
sive development program in that area, 
a program that already has seen the 
completion within recent months of a 24- 
in. pipe line and the installation of a 
dehydration plant. The latter, as a mat- 
ter of fact, is an integral part of the 
gasoline plant set-up although it has 
been in operation for several months, 
discharging gas directly into the pipe 
line after dehydration. 

The new plant is designed to process 
a daily total of 150,000,000 std. cu. ft. 
of gas-condensate. Average daily recov- 
ery is approximztely 170,000 gal. of 
products, which includes motor fuel, 
gasoline, kerosine, liquefied petroleum 
gases, naphtha, and residue. 

Gas-condensate is taken from 81 wells, 
which produce from the Rodessa (Hill) 
formation at a depth of 5000 tt., the 
Upper and Lower Pettit at 5700-6000 ft., 
and from the Travis Peak at a depth of 
6100 6500 ft. After reduction of pressure 
to approximately 1100 lb. per sa. in. at 
well hecter, the product enters a vessel 
and is separated into gas and conden- 
sate. The gas stresm is metered and then 
commingled with the condensate stream 
in a gathering system and delivered into 
a single 20-in. line as a liquid-gas mix- 
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Design capacity is 
150,000,000 cu. ft. 
of gas-condensate a 
day with recovery of 


170,009 gal. products. 











ture. This mixture is transported to the 
plant inlet scrubbers, which operate at 
a pressure of 1050 Ib. per sq. in. 

The inlet scrubbers again separate the 
well fluids into gas and condensate. Of 
the 150,000,000 cu. ft. a day of inlet 
gas, when the plant operating at design 
capacity, 50,000,000 cu. ft. is not de- 
hydrated but is passed through a tubu- 
ler heat exchanger, where, with steam as 
the heating medium, the temperature 
may be raised to about 105°F. to prevent 
hydrate formation upon pressure reduc- 
tion. From the heat exchanger the gas 
is delivered to United Gas Pipe Line 
Company’s low pressure pipe line, which 
operctes at 450 lb. per sq. in. 

The remaining 100,000,000 cu. ft. of 
inlet separator gas flows to two 20 tray 
absorbers, where it is contacted by ab- 


Editor 


sorption oil, which in this instance is 
straight run kerosine distillate. The 
separators are designed for a pressure of 
1200 lb. per sq. in., but are being oper- 
ated at 1050 lb. The residue gas from the 
absorbers, essentially methane, passes 
through dehydrators where the dew 
point is lowered to approximately 32°F. 
by adsorption on bauxite, the dry gas 
then flowing to the high pressure pipe 
line. This line operates at a pressure of 
1000 Ib. per sq. in. 

Rich oil from the absorbers flows. un- 
der level control successively to the high 
and intermediate pressure rich oil flash 
drums, thence to the low pressure rich 
oil flash section of the 14-tray reabsorb- 
er tower. Here, by pressure reduction, 
excess methane and ethane are flashed 
and vented. Pressures in the three ves- 
sels are maintained at 500, 200, and 50 
lb. per sq. in., respectively, by back pres- 
sure controls in the effluent gas streams. 
Vent gas from the high and intermediate 
pressure flash drum flows to the low 
pressure pipe line system, that from the 
latter vessel first being raised in pres- 
sure by an 85-hp. gas-engine recompres- 
sor. 

The low pressure rich oil flash section 
of the reabsorber is equipped with trays 
in the upper and lower sections. Re- 
cycled rich gases from the debutanizer 
feed drum, hot condensate flash tower. 
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PETROLEUM PRODUCTION 
(Before Steel). 


TED FOR JONES @ LAUGHLIN STEEL CORPORATION BY ORISON MAC PHERSON 
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GREAT STREAM OF PETROLEUM 
WOULD BE ONLY A TRICKLE 
—WITHOUT STEEL 


Without steel, the great stream of petroleum that now 
flows full and strong to benefit mankind with its 
manifold products, might have remained the mere 
“rock oil” trickle it was in the pioneer days in 
Pennsylvania. Then, shallow wells were slowly 
“kicked down” by foot power, or drilled from little 
wooden derricks by small, steam-driven rigs with 
iron boilers, iron engines, handmade iron tools and 
other rudimentary equipment. Production was ex- 
citing, but very scanty compared with today. 


Today, steel does the drilling. Across the continent 
and around the world, steel brings in the oil. From 
towering steel derricks with steel tools, drill pipe, 
casing, tubing, wire rope and rotary rigs, wells can be 
drilled three miles into the earth in less time than the 
pioneer rigs could make a hundred feet or so of hole. 


Steel research, working with petroleum research, 
developed some marvelously tough, hard, strong 
steels for the big jobs in the oil fields. But when the 
wells of tomorrow go still deeper to swell the bene- 
ficent flow of the petroleum stream, there will be at 
hand still tougher, harder, stronger steels designed 
for the greater depths, the harder service. Such steels 
are being developed and produced by Jones & Laughlin 
Steel Corporation in the continuous improvement 
of its line of oil country goods. 


JONES & LAUGHLIN 
STEEL CORPORATION 


PITTSBURGH, 


PENNSYLVANIA 


LIGHTER, STRONGER, CONTROLLED QUALITY STEELS 
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OIL & GAS WELLS 


Rotary drilling rigs in today’s oil and 
gas fields use special steel tools that 
grind and cut rapidly through hard rock 
at the end of a long string of steel drill pipe 
rotated by a drill table. Jones & Laughlin 
developed and patented Integral-Joint Drill 
Pipe with joint forged as part of pipe to 
add strength and eliminate two-thirds of 
threaded connections. 





Early names for petroleum were Seneca 
oil, Genessee oil, fossil oil, rock oil. 


For “kicking down” a well in pioneer days, 
a pole was placed over a log, the butt end 
pegged outside the derrick and drilling tools 
suspended near whip end inside derrick. 
Attached to tip of pole were stirrups in 
which two men placed a foot and “kicked” 
down. By repeating this procedure all day 
they could drill about 3 feet of hole. 


Walls of Babylon, its palaces and temples 
were cemented with asphalt from the Foun- 
tain of Is, oil springs in Euphrates Valley. 


Drake well museum and memorial park, 
maintained in Titusville, Pa., by the Com- 
monwealth of Pennsylvania, is a rich repos- 
itory of photographs, documents, papers, 
equipment and other memorabilia preserved 
from the days of the “oil excitement,” 
touched off in 1859 by Col. E. L. Drake's 
discovery well which struck oil at 69) ft. 


Oil still taken out of Drake well is sold in 
1o-cent bottles to visitors for souvenirs. 


20 ft. of iron pipe and a water pump was 
pumping equipment on first oil well. Today, 
special steel tubing in long lengths of great 
strength, such as J&L makes of Controlled 
Quality steel, withstands high pressures 
and “pull” of suspension in hole. 


2 octogenarian wells still producing oil 
are McClintock No. 1, near Oil City, Pa., 
and Buell No. 1, near Macksburg, Ohio. 


Early oil wells were started by digging pit 
within derrick. Then a “casing”’ (invented 
by Col. Drake) was put in to shut sand 
and water out of hole. It was usually iron 
pipe in short lengths connected by iron 
bands heated and shrunk onto the pipe. 
Today’s wells are safely and speedily cased 
with long lengths of seamless steel pipe eas- 
ily threaded or welded together. Hundreds 
of miles of casing are made yearly by J&L. 


Sea grass rope, used on pioneer wells, was 
replaced by manila. But, not until devel- 
opment of steel wire rope, such as J&L 
Precisionbilt Oil Country lines, could oil and 
gas well drillers run heavy strings of tools 
without danger of losing them in the hole. 


New J&L handbook of tubular products 
for oil industry containing many tables and 
other useful information may be had by 
writing on your business letterhead to 
Publicity Manager, Jones & Laughlin Steel 
Corporation, Pittsburgh 30, Pa. 





COPYRIGHT 1946, JONES @ LAUGHLIN STEEL CORPORATION 
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debutanizer reflux accumulator, and 
high pressure still reflux accumulator 
are introduced under the trays of the 
lower section where they contact the 
fleshed absorption oil. Vent gas from the 
low pressure condensate flash drum 
enters below the trays of the upper sec- 
tion. Gases entering the upper section 
are contacted with a small quantity of 
lean absorption oil, of the same specifi- 
cations as that used in the absorbers, 
for final control of butane loss. Residue 
vas from the reabsorber is used as fuel 
for boilers and direct-fired oil heaters. 

Rich oil from the base of the reab- 
sorber is pumped through tubular heat 
exchangers where it is heated by hot 
lean oil bottoms from the low pressure 
still, thence through a direct-fired heater 
to the 20-tray high pressure still. In the 
latter the absorbed materials, with the 
exception of the 200 IBP and heavier, 
are stripped from the absorption oil by 
means of steam. The overhead stream is 
condensed and introduced into the high 
pressure still reflux accumulator in 
which the condensed steam separates 
from the hydrocarbons. The uncon- 
densed gas is vented from the reflux ac- 
cumulator to the reabsorber. 

Bottoms from the high pressure still 
flow under level control to the 20-tray 
low pressure still where naphtha is 
stripped from the absorption oil by 
steam. The hot lean oil is pumped from 
the base of the low pressure still through 
heat exchangers and coolers to the lean 
oil surge tank. Naphtha is taken over- 
head, condensed, and the condensed 
steam separated in the low pressure still 
reflux accumulator. From this accumu- 
lator naphtha is pumped to the conden- 
sate fractionator or to storage. 

Hydrocarbons from the high pressure 


still reflux accumulator flow to the 
debutanizer feed drum, from which they 
are pumped through a heat exchanger to 
the 30-tray debutanizer. The bottom 
product of this column is debutanized 
natural gasoline. The natural gasoline 
flows through a heat exchanger and cool- 
er to storage. Butanes and lighter pass 
overheard from the debutanizer to a con- 
denser and the debutanizer reflux accu- 
mulator. From the debutanizer retlux ac- 
cumulator, the butanes and lighter are 
pumped to a 20 tray deethanizer column 
where ethane is removed overhead and 
passed through a condenser in which re- 
flux is condensed. Reflux and uncon- 
densed net overhead enter the deethani- 
zer reflux accumulator from which the 
uncondensed net overhead product is 
vented to the low pressure pipe line. 

‘Bottoms from the deethanizer, which 
contain propane and butanes, are fed to 
the 40 tray depropanizer under level con- 
trol. In this column, propane is taken 
overhead through a condenser to the 
depropanizer reflux accumulator and 
is then pumped through a cooler to 
storage. 

Butanes, which are the depropanizer 
bottoms, flow to the 60-tray deisobutani- 
zer where isobutane and normal butane 
are separated. The isobutane 1s taken 
overhead and through a condenser to 
the deisobutanizer reflux accumulator. 
The net product is pumped under level 
control through a cooler to storage. Bot- 
toms, normal butane, flow under level 
control through a cooler to storage. 

Heat is supplied to the debutanizer, 
deethanizer, depropanizer, and deisobu- 
tanizer columns by steam-heated re- 
boilers. 

@ Condensate cycle. From the inlet 
separators, condensate flows successively 


rhese inlet scrubbers, which operate at a pressure of 1050 Ib. per 
sq. in., clean the well fluid and separate it into gas and cond.nsate. 





to the high, intermediate, and low pres. 
sure flash drums where, by means of 
pressure reduction, excess methane and 
ethane are flzshed and vented. Pressures 
in the three drums are maintained at 
500, 200, and 80 lb. per sq. in. by back 
pressure controls in the effluent vent 
streams. Vent gas from the high and 
intermediate pressure flash drums flows 
to the low pressure pipe lines. Vent gas 
from latter vessel, however, is first raised 
in pressure by the recompressor. The 
vent from the low pressure flash drum 
flows to the reabsorber. 

Condensate from the low pressure 
flash drum flows through a steam-heated 
preheater to the hot condensate flash 
tower where it is debutanized. Het is 
supplied to the hot condensate flash 
tower by a reboiler, the heating medium 
of which is circulated bottoms from the 
condensate fractionator. 

The debutanized bottoms from the 
hot condensate flash tower flow under 
level control to the 21-tray condensate 
fractionator. Provision is made in the 
condensate fractionator to draw side 
streams of residual fuel oil, kerosine, 
and naphtha from the condensate frac- 
tionator to a 12-tray stripping tower in 
which the side streams are stripped by 
steam to specification products. Light 
motor fuel, the overhead product of the 
condensate fractionator, is condensed 
and flows to the condensate fractionator 
reflux accumulator, in which the con- 
densed steam from the side stream strip- 
pers is separated from motor fuel. The 
four products, motor fuel, naphtha, kero- 
sine, and residue oil, are pumped to 
storage, each streem except motor fuel 
first passing through a cooler. 

Heat is supplied to the condensate 
fractionator by a direct-fired oil heater 
through which is pumped a_ bottoms 
stream from the condensate fractionator. 
@ Dehydration plant. The dehydration 
plant, operated in conjunction with the 
gasoline plant, has been on stream since 
last December, and details of its opera- 
tion have been given in a previous ar- 
ticle*. When first placed on stream, i.e., 
during temporary operation pending 
completion of the gasoline plant, gas 
from the inlet scrubbers flowed direct to 
the dehydrator. Now, however, the gas 
flows through the absorbers and then to 
the dehydration plant. 

The dehydration unit consists of four 
towers, 5 ft. in diam. by 50 ft. high, and 
will treat 100,000,000 cu. ft. of gas a 
day at an operating pressure of 1030 Ib. 
per sq. in. Design pressure of the unit 
fs 1200 lb. per sq. in. The dehydrators 
are of the solid-adsorbent type that use 
as a desiccant an activated bauxite con- 
taining from 60 to 70 per cent Al,0.. 

Arrangement is such that two dehy- 
drators are operated in parallel on de- 
hydrating duty while the remaining two 
are being regenerated. The on-stream 
period is approximately 24 hours, the 
gas stream then being diverted to the 
alternate bzttery while the saturated 
units are being reactivated. 

_ *“Solid Adsorb-nt Type Dehydration Plant 
Placed in Opcraticn in Carthage Field,” Frank 


H. Love, The Petroleum Engineer, February, 
1946, p. 151. 
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U.S. MATCHLESS PACKING 
for rods and plungers 


NO OTHER PACKING HAS ALL THESE ADVANTAGES 
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For the past twenty-five years 
**Matchless” has been famous in in- 
dustry for its unique advantages on 
hydraulic equipment, presses, rams, 
triplex pumps, outside packed pumps, 


BLUNT EDGES— Give more efficient 
shape; allow fabric to reach end of 
packing, providing uniform strength 
throughout. In conventional pack- 
ing (feather-edge design) fabric can- 
not be forced into sharp edge, leaving 
unprotected soft-rubber end to cause 
curling and chipping. 


TRIANGULAR SPACES—Blunt 
edges provide triangular spaces for 
trapping loose scale, oil, etc. Result 
is lower coefficient of friction, less 
power required, and scaling does not 
score entire length of packing set. 


PRESSURE BREAK—The triangu- 
lar space of each ring breaks the 
pressure more quickly than ordinary 
types without this feature. With 
**Matchless”’ design, automatic ac- 
tion is faster, more effective. 


MOLDED END RINGS —Tests show 
the female ring and the one next to 
it take 70% of the pressure on the 
set. In ‘‘Matchless” all rings are 
molded, are of proper density, and 
have no sharp edges to break off, 
as on end rings cut from slab. 


EASY TO INSTALL— Matchless 
Packing has parallel side walls, while 
conventional packings are made with 
varying degrees of wall flare.‘ Match- 
less” rings slide easily into stuffing 
box; the flare type requires consid- 
erable effort and time. 


and swivels on rotary drilling rigs. 
The self-adjusting, automatic action of 
Matchless” results in reduced wear and 
tear on rods and plungers, minimizes 
friction and keeps down packing costs. 


UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS °* 
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lwo furnaces (left foreground) are provided to heat condensate and rich oil. 
Plant steam is generated by water tube boilers. Boiler house shown at right. 


Regeneration is accomplished  with- 
ut depressuring by diverting a part of 
main gas stream ahead of the dehy- 
lration unit. This regeneration stream, 
ipproximately 15 per cent of the total 
flow of gas to the unit, is heated to a 
temperature of 375°F. and passed up- 
vard through the saturated desiccant 
beds, gradually raising the temperature 
ind releasing adsorbed water. The re- 
ictivating gas is then cooled and may 
ither join the main dry gas stream at 
outlet of the dehydration unit or be 


injected into the wet gas stream enter- 
ing the dehydration unit. This choice is 
determined by the desired dew point of 
the total efluent from the dehydration 
unit. 

Passage of hot gas through the desic- 
cant beds is usually for a period of 
about 8 hours. After such reactivation 
the units are allowed 16 hours idle time 
before being placed back on stream. 

@ Steam. Plant steam is generated by 
two water tube boilers, one of which 
serves as a standby. The boilers have a 


working pressure of 250 Ib. per sq. in. 
and generate 50.000 lb. of steam an 
hour. 

All steam turbines driving centrifugal 
pumps are operated on 250-lb. steam. 

Turbines driving the rich oil pump 
operate at 100 lb. per sq. in. back pres- 
sure, the exhaust steam being used to 
power most of the reciprocating pumps, 
as well as for heating reboilers and for 
processing. 

Turbines powering the hot lean oil 
and cooling water pumps operate at 25 
lb. per sq. in. back pressure, the ex- 
haust being used for steamheated tubu- 
lar heat exchangers and process steam. 

Turbines for the high pressure lean 
oil pump exhaust at a vacuum of 27 in. 
of Hg, the condensed exhaust being re- 
turned to the boilers. 

All other pumps operate on a_ back 
pressure of approximately 5 lb. per sq. 
in. Provision has been made to divert. 
when required, a part of this 5 lb. per 
sq. in. exhaust to jacket heaters installed 
on the inlet gas header to the absorbers. 
Otherwise the entire exhaust is dis- 
charged to atmosphere. 

Condensate from the 250-lb. per sq. 
in. and the 100-lb. per sq. in. steam- 
heated tubular heat exchanger equip- 
ment is returned to the boilers, and 
excess 25-lb. per sq. in. steam is re- 
turned to the deaerating heater. 

Maximum design steam requirements 

are as follows: 250-lb. per sq. in. steam. 
47,115 lb. an hour; 100-lb. per sq. in. 
steam, 9,255 lb. an hour, and 25-lb. per 
sq. in. steam, 11,895 lb. an hour. 
@ Cooling water. Cooling water is re- 
circulated over an induced-draft cooling 
tower having a coil shed for the atmos- 
pheric cooling sections and the condens- 
ing sections. The cooling tower is de- 
signed to cool water from 98°F. to 80°F. 
with a wet bulb temperature of 74°F. 

Make-up water is supplied by two 
wells on the property, at each of which 
is installed a motor-driven pump having 
a capacity of 200 gal. per min. 

Two pumps, each having a standby. 
provide cooling water circulation. One 
pump circulates cold water through 
shell-and-tube units and over the cooling 


Some products are moved to market in tank cars, loaded on this 24-car loading rack. Some shipping is done by tank tr-icks. 
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Why Mission Valves give 


more service per dollar 








REPLACEABLE BUSHINGS 
INCREASE VALVE SEAT LIFE 


A small replaceable bushing takes the wear instead 
of the more expensive valve seat — increasing valve 
seat life many times. This means lower replacement 
costs and less time spent changing valve seats. Since 
the seat stays in the pump longer without removal, 
danger of washouts between seat and deck is 


reduced. 


EXTRA STRONG VALVE SEAT 
ASSURES LONG SERVICE 


Mission valve seats are made from strong alloy steel 
forgings. Recent developments assure even stronger 
cross arms and adequate fluid passage. This extra 


strength means long life and low replacement costs. 


COMPOUND 308* INSERTS DESIGN OF MISSION INSERTS 
GIVE LONGER LIFE ALSO MAKES FOR LONG LIFE 


The insert does not bear the weight of the valve in closing. 


These inserts last from three to five times longer than regular ; : ; 
It is held lightly in contact with the valve seat and seals 


inserts in ordinary mud, and up to ten times longer than moh : , 
Y P ° positively by fluid pressure. The extra large sealing surface 


ordinary oil-resisting inserts in hot mud, treated mud, or oil means that the insert will take more wear before failing. 
and gas. This means lower valve costs and greater freedom Mission’s combination of durable Compound 308* and ad- 


from slush pump valve troubles. vanced design assures economical, trouble-free valve inserts. 


* Registered United States Patent Office 








GUARANTEED NOT TO CUT OUT 


The Mission Manufacturing Company guarantees that the Mission Valve will not cut out if Mission Compound 308* Inserts 
are used and providing the valve has been installed by official representatives. If it does cut out, Mission will repair the 
damage free of cost. 
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It’s Mission the world over because with Mission 
it’s “Change the bushing and save the seat.” 
Be safe and save . . . Specify Mission Valves. 





: oe , e.. , o 64-5 
Vi £ SSIO Manufacturing Co. 
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ORT orice: Room 1656, 20 Rockefeller Plaza, New York 26, N.Y 
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tower, and the other circulates warm 
water over the tower from the atmos- 
pheric sections. Cooled water in the 
tower is collected at the base of the cool- 
ing section and conducted through a 
trough from which the requirements of 
the atmospheric sections flow through 
distributing pipes to spray heads under 
manual control. After passing over the 








T ABL E ¢ Composition of gas. 





WV ell fluid to plent: 


Constitucnts— Mol per cent 


Methane (iiiindencacetanaass, 
Ktnane pecs aa 3.89 
Propane : a ae ae 1.48 
Isobutane ceeepeclnaate 0.36 
Normal butane - accaeeaale 0.51 * 
Isopentane ierasiploesttee 0.27 
Normal pentane -__.. BRASS 0.23 
Hexanes Sage a 0.49 


Heptane and heavier es 1.42 





Cas from inlet separator to absorbers: 























Constitucnts— Mol per cent 
Methane ahisitiniainctcbiienae, nn 
Ethane p ipa ae ake aces tana 3.88 
Propane a ee 1.40 
Isobutane sssnaenscisipicaiadeas tb cis 0.32 
Normal butane _._..________ 0.43 
Isopentane _. 0.20 
Normal pentane —.—......___._._... 0.14 
Hexanes ace 0.23 





Heptane and heavier - 




































TABLE 2 ~Anealie preeees er dehyra- 
tion unit statistics. 
Well pr ducticn t > plant: “ prsipn 














Quartity, std. cu. ft. a ad ; 
Temperature, °F 








154,200,000 
85 















































Pressure, lb. per sq. in. ga. a 
Molecular weight on 19.4 
Ges tr m oni t scpe wretor to absorbers: 
Quantity, std. cu. ft. a —- ees 150,000,000 
Temperature, °F. pilcekdsias 85 
Fr.ssure, lb. per sq. “in. ga. a 
Molecular weight ee 17.7 











Cundcnsate from inlet. separator: 





















































Quant.ty, gal. per ese zeal 125,000 
Tempe rature, i denice 85 
Pr ssure, lb. per sq. in. ga... 1050 
Mc Prenee Sia weight __.. 80 
Dry Lod to high pressure pipe ‘line (absorber 
idue gas): 
Quant:ty, approx., std. cu. ft. 
a day secmecieiaks . Sy — ,000 
Tempcrature, °F aes) 
Max. pr-ssure, Ib per sq. ‘in. ga. 1000 
Max. dew point, °F . pecans 32 
Gas to low pr-ssure pipe line: 











I'rom inlct scrubb:crs: 
Quantity, std. cu. ft. a day _.. 
Mole cular weight 

From high and int-rm-diat° pressure 

acien, after allowing for plant 

f aad fuel requirem: nts: 
Quantity, std. cu. ft. a day 
Molceular weight ....... 

Licuid p’troleum gas produced: 
Quantity, gal. per dav (approx.). 23,580 
Vapor pressure at 100°F., Ib. 














. 50,000.000 
17.7 





























__.... 8,860,000 
19.3 


















































2. hs oh . 70-110 
Iscbutane produced: 

Quantity, gal. per day (approx.). 8320 

Purity, per cent . 95 














Debutanized nstural gasoline produced: 


















































































































































Quentity, gal. per day (approx.) 27,000 
Putene ecntcnt. mol. per cent __. 0.7 
ASTM end point, °F. —.. 238 
Mctor gasolin> produced: 
Quantity gal. per day (approx.)... 80,000 
ohthe end keresine produced: 
Quantity, gal. per day 18,000 
Kerosine preduced: 
Quantity, gal. per day... 11,800 
Residue: 
Quantity, gal. per day.__....___ — 26m 
Dchrdration unit: 
Inict gas: 
Absorb-r residue gas, std. 
cu. ft. a day . _...... 93,900,000 
Flowing t- ~mperature, oe 105 
Dew point to mperature at 1030 Ib. 
per sq. in. ga., °F. 105 
Flowing pressure, lb. per sq. in. 
ga. ees 1030 
Outlct gas: 
Dew point temperature at 1030 ~, 
er sq. =. aes 2 (max.) 
= ee 











186 


Overhead piping in the foreground and product storave in 
background. Facilities for product storage total 2,768,000 gal. 


atmospheric sections the water flows into 
the warm water section of the cooling 
tower basin. The cooled water from 
shell and-tube units flows from the 
trough to the cold water section of the 
cooling tower basin. From the cooling 
tower basin the warm and cold water 
enters the cooling tower pump pit, which 
is divided into warm and cold sections, 
from which the circulating pumps take 
suction. 

Plant cooling water requirements are 
approximztely as follows: For the at- 
mospheric sections, 3315 gal. per min.; 
for all other cooling, 2685 gal. per min. 
@ Fuel gas. Fuel gas for boilers, direct- 
fired oil heaters, and recompressor gas 
engine drive is made up of reabsorber 
residue gas, which provides approxi- 
mately 70 per cent of the total tuel gas 
demand, and a portion of the vent gases 
from intermediate pressure condensate 
and rich oil flash drums. This gas has 
a heating value of approximately 1220 
B.t.u. per std. cu. ft. and a specific grav- 
ity of 0.759 (air =1). The approxi- 
mate hourly consumption of fuel gas 
is 88,505 std. cu. ft. 

@ Electric power. Electric power is 
purchased from the local power com- 
pany and is used for lighting and for 
limited miscellaneous services. 

@ Storage and loading facilities. Stor- 
age facilities have been constructed to 
accommodate 2,768,000 gal. of the va- 
rious products. Products are moved to 
market by tank cars and tank trucks. A 
24-car loading rack has provided for 
loading tank cars. Blending and teading 
facilities are provided for the prepara- 
tion of regular and premium grades of 
gasoline. A laboratory complete with 
liquid and gas analyzing equipment and 
knock engine provides control of end 
products. 


@ Housing; radio station. In addition 
to the gasoline and dehydration plants, 
United Gas Pipe Line Company’s in- 
ste llation at Corthage includes plant em- 
ploye housing facilities and radio station 
KUHC, one of the key stations in the 
company’s new FM network serving the 
Carthage-Sterlington pipe line. 

@ Conclusions. Outstanding features 
of the plant may be summarized as fol- 
lows: 

l. The absorption unit operates at 
high pressure; normal operating pres- 
sure, 1050 lb. per sq. in., design pressure, 
1200 lb. per sq. in. 

2. The high pressure dehydration unit 
has a capacity of 100,000,000 cu. ft. a 
day at an operating pressure of 1030 lb. 
per sq. in. 

3. Design of the condensate fraction- 
ating unit is such that several specifica- 
tion products can be produced simulta- 
neously from the single fractionating 
unit. This design is similar to refinery 
operation but is a design not so common 
in gasoline plants. 

4. The plant is extremely flexible, so 
that a wide range of products can be 
produced. 

@ Construction personnel. Design and 
construction of the gasoline plant and 
the dehydration plant was by Stone and 
Webster Engineering Corporation with 
C. S. Hicks as project engineer and R. 
M. Wood as construction superintendent. 
C. W. Hollenshead was engineer in 
charge of construction for United Gas 
Pipe Line Company, assisted by J. D. 
Hilburn as resident engineer. 

@ Operating personnel. A. H. Weil is 
general superintendent of the gasoline 
and chemical departments for United, 
F. L. Rhoades is superintendent of gas- 
oline plants, and R. G. Murray is super- 
intendent of the Carthage plant. y % x 
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(1) Air-Lok valve 


Development of a new type of valve, desig- 
nated as the Davis Air-Lok, for use on gath- 
ering lines connected to oil field lease tanks, 
is announced by the Davis Regulator Com- 
pany, 2518 South Washtenaw, Chicago, IIli- 
nois. A number of these valves are now in 
service in areas where it is common practice 
to use one pump to draw oil from several 
different tanks. The primary function of the 
Air-Lok is to automatically close the line in 
which it is installed as soon as the with- 
drawal of liquid is completed and before any 
air or vapor is pumped into the system. 

Several benefits are obtained through the 
installation of these automatic valves, ac- 
cording to the manufacturer. In the first 
place, air and vapor are kept out of the 
gathering system, which can cause trouble 
all the way down to the refinery. Also, there 
is less likelihood of pumping equipment be- 
coming damaged by racing under a no-load 
condition. By effecting a tight shut-off in the 
line, it becomes practical to install a vacuum 
switch in the line near the pump, which will 
stop an electric or gasoline pumping engine 
soon after the valve closes. 

As shown in the accompanying illustra- 
tion, the Davis Air-Lok consists of a spheri- 
cal float connected to a balanced double- 
disk valve. With oil available in the gather- 
ing line, the liquid level rises in the float 
chamber and causes the valve to open. 
Threaded connections are provided in the 
float chamber for possible installation of 
equalizing lines, if found desirable. 

At present, the Air-Lok is offered in two 
sizes with flanged connections for use on 
3-in. or 4-in. lines. The body is made up of 


Cross-section (left) exterior view (right). 
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Keep Pested on 
NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment are 
being made rapidly. Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 


tion. 


All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will be sent 
promptly on receipt of card. 











semi-steel castings and the interior trim is 
corrosion-resistant nickel iron. 

Due to the fact that this new design com- 
bines, in simplified form, most of the fea- 
tures of a conventional float box-balanced 
valve hook-up, it is believed that it may have 
applications in other industries such as for 
draining the condensate chambers of mul- 
tiple effect evaporators, gas-liquid accumu- 
lating tanks, and steam condensate flash 
tanks. With only two moving parts and no 
springs, packing, or stuffingboxes, mainte- 
nance is practically eliminated and the cost 
per unit is held to an attractive low level. 
The present design is recommended for pres- 
sures up to 150 lb. per sq. in. and for tem- 
peratures up to 250° F. 


(2) New engines 

The Hill Diesel Engine Company, Lan- 
sing, Michigan, announces that, having 
completed a reconversion that encompassed 
a shift from 100 per cent war production, it 
now has available a stuck of diese] engines. 
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In this accelerated program of engine 
manufacture, Hill has concentrated on its R 
line. These are vertical 4cycle, solid-injec- 
tion type industrial diesels, with a horse- 
power range of 10 to 50 in two, four, and six- 
cylinder models. Their kw. range is from 744 
to 30 at 1500 r.p.m. on direct current and 7% 
to 25 at 1500 r.p.m. on alternating current. 
Similar to those engines manufactured by 
Hill during the war, they are suitable for use 
as generating units, power packaged units, 
pumping units, ship auxiliaries, and in va- 
rious other power applications. 

The Hill Company incidentally has en- 
larged its production facilities and ware- 
housing, and revamped its assembly line for 
greater efficiency. 


(3) Boiler feed cross 


Thornhill-Craver Company, Houston 
Texas, manufacturer of Unibolt products, 
announces an addition to its line of fittings— 
a malleable cross with blanking plugs. This 
fitting is designed for use on feed water lines 
between the check valve and boiler feed wa- 
ter inlet connection. The blanking plugs are 
easily removed to permit inspection of the 
line and to simplify removal of solids precipi- 
tated from feed water. Releasing a single 
bolt removes both blanking plugs. The mal- 
eable cross is also recommended for low 
pressure Christmas tree manifolds, or any 
oil, gas or water working pressures up to 500 
lb. and saturated steam working pressures 
up to 300 lb. Available in 2-in. size only. The 
new Unibolt catalog, No. D-47, is available. 
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(4) Vaporsphere 

The first Vaporsphere for reducing evapo- 

ration losses from flat-bottom tanks storing 
olatile liquids has been installed at the 
Hempstead Oil and Storage Company at 
Mobile, Alabama. This spherical structure, 
which prevents loss by providing temporary 
storage for vapor displaced by breathing, 
was designed by the Chicago Bridge and 
Iron Company, Chicago, Illinois. 

The Vaporsphere at the Hempstead Oil 
and Storage Company has a capacity of 5000 
cu. ft. and is connected to the vapor spaces of 
two flat-bottom tanks storing motor gasoline 
by 6-in. diam. light-weight vapor lines ferm- 
ing an effective vapor saving system. When 
increasing temperatures cause expansion in 
the tanks the excess vapor flows through the 


rege 








Cutaway view of a Vaporsrhere showing the 
flexible membrane connected to the shell at 
the equator. 


vapor lines into the Vaporsphere where it 
is stored temporarily. When conditions caus- 
ing its displacement have changed, the vapor 
returns to the tanks. 

Vaporspheres are also used to prevent fill- 
ing losses from pressure tanks by designing 
them to operate at the same pressure as the 
tanks and equipping the air space with a 
pressure regulator. 

The Vaporsphere consists primarily of a 
spherical steel shell with a flexible hemi- 
spherical membrane on the inside. It is con- 
nected to the shell at the equator. \apor is 
stored beneath the membrane and the space 
above is filled with air at all times. The 
Vaporsphere is supported by four structural 
cradles resting on individual concrete piers. 


(5) Thread grinder 


Announced by The Landis Machine Com- 
pany, Waynesboro, Pennsylvania, in Janu- 
ary, 1944, as a postwar product, the new Uni- 
versal Centerless Thread Grinder is now 
available for grinding screw threads on 
straight cylindrical work pieces as well as 
on headed or multiple diameter parts. The 
machine incorporates all the necessary mech- 
anisms and controls for grinding by either 
the “Thrufeed Method” or “Infeed Method,” 
it being necessary only to apply the proper 
tooling for any specific operation. 

Single diameter work pieces such as set 
screws, long rods, and rings are thread 
ground by passing the work pieces in a con- 
tinuous flow between the grinding and regu- 
lating wheels. This method of grinding screw 
threads on the Centerless Thread Grinder 
is known as the “Thrufeed Method” and can 
be used to grind threads from either solid 
blanks or to finish threads precut prior to 
centerless thread grinding. 
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Headed or shouldered work pieces such as 
capscrews, headed adjusting screws, stripper 
bolts, and similar multiple diameter parts 
are centerless thread ground by the “Infeed 
Method.” This type of operation completes 
the entire thread in approximately one and 
one-half revolutions of the work piece. The 
work pieces are placed between the wheels 
one at a time and are automatically ejected 
at the completion of thread grinding opera- 
tion. This method of grinding may be used 
for grinding either pre-cut threads or from 
the solid and is frequently used when the 
threads must be concentric with an unthread 
portion of the workpiece. 


(6) Pipe line strainer 


A new duplex pipe line strainer has been 
devised that is made with a transparent 
Lucite casing that permits visual inspection. 
Without disturbing the strainer, a mainte- 
nance man, engineer, or operator can readily 
see whether the strainer unit needs cleaning. 
If it does, flow can be diverted into the 
other chamber, without loss of pressure, and 
the filled chamber can be cleaned while the 
pipe line maintains its normal flow. 

Large open area capacities afford free 
movement of ftuids throughout the unit; 16 
to 1 ratio with 12-in. tubes and 8 to 1 ratio 
with 8 in. tubes. 

Flat horizontal design makes this strainer 
particularly adaptable to low, close-quarter 
installations. Strainer are made with bronze 
bodies, handle, caps, tie rods, and nuts; 
strainer baskets are available in brass, mone] 
or other metal specified. 

The equipment is manufactured by the 
J. A. Zurn Manufacturing Company, Erie, 
Pennsylvania. 


(7) Bailey pyrotron 


A new electronic potentiometer-pyrometer 
that has no continuously moving or vibrating 
parts in its measuring circuit is announced 
by Bailey Meter Company, Cleveland, Ohio. 
It records one or two temperatures on a 12- 
in. diam. uniformly graduated chart and in- 
dicates a 29-in. bold scale that encircles the 
recording chart. 

This indicating, recording, and controlling 
instrument requires a 1]5-volt, 60 or 50- 
cycle, a.c. power supply. It operates from a 
thermocouple or from any source of d. c. 
potential that varies through at least 10 
millivolts for full scale range. Conventional 
thermocouples are used for temperatures up 
to 3000° F. For temperatures greater than 
3000° F. and for moving objects above 
1500° F. radiation type thermocouples are 
used. 

The d. c. potential of the thermocouple or 
other primary element is balanced against a 
conventional potentiometer circuit employ- 
ing the usual battery source of d. c. voltage 
and a standard cell with manual standardiza- 
tion. Instead of a galvanometer or milli- 
voltmeter the Bailey Pyrotron Potentiometer 
circuit employs a d.c. to a.c. converter and 
an electronic detector, to measure potentio- 
meter unbalance. 
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CLIMAX 


You can get down FAST with this 
CLIMAX R6I Blue Streak Engine 


SINGLE OR COMPOUNDED—here is an engine with the extra power to do 
every drilling job—to meet every drilling emergency—and with rugged- 
ness to take the toughest kind of drill crew handling. 

The Climax R6I is a smooth running, efficient, dependable drilling 
engine. It accelerates quickly. It operates economically—on natural 
gas, butane or gasoline. It is a proved engine—with years of satisfactory 
performance in the field. 

For complete specification bulletin, write Climax Engineering Com- 
pany, General Offices, Clinton, Iowa. Regional Offices: Chicago, Tulsa, New York. 
~ "“HI-CONTINENT DisTRIBUTOR 


; - tit saa 
The Continental Supply Compony 901 Sinclair Building 
Genera! Offices, Dalics Fs. Worth, Texas 
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CLIMAX R6I ENGINES rated 155 
maximum h.p. of 1200 r.p.m. on Drill 
ing Rig. Climax 8 and 12 cylinder ''V’ 
Type Blue Streak Engines are available in 
280 h.p. and 420 h.p. sizes at 1100 r.p.m 





NEW, COMPACT Climax VU-280 
rated 280 h.p. at 1100 r.p.m. with 
radiator, fan and auxiliary equipment, 
8 cylinder, 4-cycle “V" Type 60°. 


* CLIMAX OPERATING ADVANTAGES « 
@ Rapid acceleration and get-away) 
@ Complete accessibility 
@ Expert field service 
@ Ports stocked at all active points 








STREAK ENGINE 


CAUFORNIA DISTRIBUTOR 
Climax Engines & Parts Company 
2050 Santa Fe Ave., los Angeles. 
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(8) Cold-applied coating 


For the protection of concrete, masonry, 
ind metal structures from corrosion and de- 
erioration, a new type of cold-applied coat- 

«, called Bituplastic, has been developed 
by the Wailes Dove-Hermiston Corporation, 
Westfield, New Jersey. Rigid laboratory and 
eld tests of the coating over a period of 
ears show that it can be applied where 
lamp surfaces formerly interfered with the 
fective application of regular protective 
oatings, it is stated. 

Bituplastic is a black, irreversible disper- 
ion. When dry, it forms a tenacious, water- 
proof film which does not revert to its origi- 

nal state. In all applications, adequate 
ing conditions are necessary, but drying time 
is short. 

The new material contains no volatile sol- 





vents, eliminating discomfort to workmen 
and danger of fire or explosion when appli- 
cations are made in confined space, it is 
stated. Actually the material is a fire re- 
tardant, being practically incombustible. It 
is also virtually odorless and tasteless. 

The new coating can be applied to a very 
thick film in individual coats either by hand 
brushing or with standard spray equipment. 
The usual application is at a rate of 75 to 
100 sq. ft. per gal. per coat. Because of its 
rapid drying characteristics, two coats can 
be applied in a continuous operation where 
surfaces are fairly large and normal atmos- 
pheric drying conditions exist. 

Of particular interest is the stability of 
the coating under heat. It will not flow or 
sag at any temperature up to 600° F., its 
disintegration point, nor does it alligator in 
direct sunlight. 
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SPANG 


CENTER ROPE SPEAR 


(Fig. F460) 


PRONG GRAB 


(Fig. F467) 


For fishing broken cable and sand line, 
Spang furnishes a variety of Center and 
Side Rope Spears, as well as Two- and 


Three-Prong Grabs. | 


« 


Strands of cable left attached to the 
rope socket may be removed with the 
Spang Drill Mill, or the Spang Drive 
Down Socket or Triiimer. * 
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For the best in Cable Tools, 


SPECIFY SPANG 


SPANG & co. 


BUTLER, PA. 


SELLS SPANG TOOLS 





Bituplastic, in addition to being specifi. 
cally compounded to protect concrete, mas. 
onry, and metal structures and equipment 
from corrosion and deterioration, also is es- 
pecially effective as a “vapor ” over va. 
rious types of standard insulating materials. 


(9) Recirculating valve 


The Hammel-Dah] Company offers a re 
circulating valve to eliminate centrifugal 
pump failures resulting from insufficient flow 
of fluid through the pump, causing overheat. 
ing and destruction of the pump. 

Insufficient fluid flow arises from failure 
of fixed recirculaitng orifices, failure of 
prime mover to drive the pump at sufficiently 
high speed, or to restrictions in the dis. 
charge piping. 

The Hammel-Dahl system consists of an 
automatic recirculating valve operated from 


the fluid flow and designed to bypass the 
minimum quantity of fluid required to elimi- 
nate pump overheating. As the quantity of 
fluid passing through the pump increases, 
the bypass quantity is automatically throt- 
tled and is reduced to zero when the output 
of the pump is sufficient to prevent pump 
failure, it is stated. 

The valve may be installed in existing 
pump piping merely by removing any con- 
venient elbow in the discharge piping up- 
stream of all checks and stops. 


(10) Corrosion protection 


Using a portion of the world-famed Gol- 
den Gate Bridge as the proving ground, a 
demonstration recently conducted here re- 
vealed to the public a war-developed means 
of attacking corrosion. The demonstration 


- was made by Glaspray Process Company of 


San Francisco, in conjunction with Golden 
Gate Bridge officials, and consisted in ap- 
plying to the metal surface of the 7 


“by means of a specially designed “gun,” 


zinc coating of sufficient thickness to le 
it for years against the corrosive effects of 
constant salt spray. 

In making the demonstration, Glaspray 
workmen first grit-blasted every particle-of 
paint and rust from the steel members of 
the bridge, leaving exposed thé clean sur- 
face.of the dull gray metal itself, Then using 
zinc in powdered form, mixed with gas and 
forced by means of the “gun” through. a 
flame of approximately 786° F., they coated 
the exposed steel surface with a protective 
layer of zinc in excess of 10/1000 in.. thick. 

The mechanical operation of the flame pre- 
heats the steel base so that the zinc coating 
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WEDGE Chill Rings with the patented 
SPLIT Feature will solve all pipe joint 
welding problems. Most important, 
they will produce STRONGER joints. 
The joints are REINFORCED and are 
the strongest part of the line — in 
case of shock or strain the pipe will 
fail first. By using WEDGE Chill Rings 
pipe does not need to be so heavy, in 
fact you can use THIN WALL PIPE 
and still make a better and stronger 
joint. You can lay the line faster and 
reduce labor costs. Why not investi- 
gate? 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


YWEDGE ' 


) Split CHILL RINGS | 
»SAVE MONEY ¢ 





fuses itself with the steel and becomes, for 
all practical purposes, a basic inseparable 
part of the structural member itself. 

Extensive tests indicate that the zine 
coated surface will maintain an effective pro- 
tection for upwards of 12 years against salt 
water corrosion; and it is interesting to note 
that the weight of the 10/1000 in. thickness 
of the fused zinc surface is far less than the 
weight of the five coats of lead and oil 
paint which has been heretofore maintained 
as the bridge’s permanent covering. 

Although on the Golden Gate Bridge dem 
onstration, zinc was used to provide the sur- 
face coating, Glaspray Process is equally 
designed to coat with lead, tin, aluminum, 
brass, bronze, copper, manganese, monel 
metal, silicon, nickel, iron and chromium. 
as well as with glass and plastics. 

One of the most promising developments 
of the Glaspray process is its application of 
plastic coatings to metals where acid corro- 
sion is an important factor, such as in the 
petroleum, chemical, and food-processing in- 
dustries, it is stated. 


(11) Strain-gage amplifier 


A new strain-gage amplifier designed for 
use with resistance-wire, electro-magnetic, 
and magnetostrictive strain gages for am- 
plifying small electric signals varying in fre- 
quencies from 0 to 1000 cycles per sec. has 
been added to the line of General Electric 
strain-gage equipment. The new amplifier is 
operated in conjunction with either a mag- 
netic oscillograph or a cathode ray oscillo- 
scope. Small and light in weight, it is suit- 
able for aircraft flight-testing applications 
when test equipment must be taken aboard 
a plane, as well as for use in development 
and testing laboratories and production 
shops. 

Available for use on 115-volts, 60-cycle 
a.c. or for battery operation at 24 volts, the 
strain-gage amplifier consists of a 5000-cycle 
oscillator unit, a power unit, and either two 








or six identical amplifier units, all mounted 
in separate chassis in a sturdy case. The 
amplifier channels are stabilized against line 
voltage change or variations in tube char- 
acteristics, and each can be removed for 
servicing and inspection. 

The instrument and operating controls 
for each amplifier channel are mounted on 
the front panel, and include controls provid- 
ing impedance balance and phase balance 
for the gages, and instruments showing the 
output in milliamperes of each channel. 
Connectors are provided at the back of the 
unit for connection to the gages and to the 
indicating or recording instrument. 


(12) Pressure booster 


The Martin-Decker 25,000-lb. pressure 
booster employs a new packing arrangement 
in which the sealing is done by a war-born 
method. This booster was developed for 
testing tubing and casing threaded connec- 
tions. It utilizes available water or air pres- 
sure; 225 lb. of source pressure develops 
25,000 Ib. discharge pressure. It requires no 


Pressure booster. 


Check valve. 





motors or pumps and is equipped with a 
25,000 lb. working pressure check valve (il- 
lustrated). This booster is also available in 
various pressure ranges for operating on 
lower pressure sources. 


(13) Forged steel valve 


A new forged steel valve, designed for use 
on christmas tree, manifolds, and lines 
handling oil, gas, and water, is shown here. 
Outstanding features of the new valve are: 
(1) Welded bonnet construction provides 
great safety through strength and elimina- 
tion of bonnet leaks; (2) plastic packing 
practically eliminates the necessity of re- 
packing; (3) grease chamber above the plas- 
tic packing in the bonnet permits the valve 
to be lubricated without bucking pressure; 
(4) rising stem type full opening; (5) fric- 
tion-free seating, for easy opening and posi- 
tive closure; (6) seating arrangement is 
fully protected from the flow of fluid, and 
(7) the seating surface on the rotating core 
is hard faced and seats, without friction, 
against a tough corrosion-resistant plastic 
seat. 

The valve is made with screwed ends only, 
and is for use at maximum temperature of 
275° F. The size is 2-in. with 1142 V thread. 
Test pressure is 1000 lb., weight 30 Ib.; test 
pressure 1500 lb., weight 32 Ib. 

Orbit Valve Company is the manufacturer. 
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(14) Clever new vise 


The Nunn Manufacturing Company of 
Evanston, Illinois, is now in production on a 
new vise that forms a loop in wire rope by 

imply turning one hex nut with an ordi- 
nary wrench. The vise automatically com- 
pensates for rope sizes within its designed 
range and holds the loop firmly through the 
plicing or clamping operations. 

Cabl-Vise is equipped with a swivel base 
that accommodates the vise in either vertical 
horizontal position and rotates through 
360 deg., clamping firmly in any desired di- 
rection. 

Cabl-Vise No. 1 takes rope sizes %-in. 
through %%-in. Cabl-Vise No. 2, equipped 
with hydraulic booster and accommodating 
rope 5-in. through 1%-in. heavy duty, will 
be announced soon. 


(15) Rig lighting plants 


Designed specifically for the purpose of 
providing electric current for oil-field rig 
lighting, the new Stewart and Stevenson rig 
lighting plants are available now at their 
Houston, Texas, plant at 4516 Harrisburg 
Boulevard. 

These rig lighting plants are powered 
either by General Motors diesels or Conti- 
nental natural gas, gasoline, or butane en- 
gines. Much research has gone into the selec- 
tion of the proper engine for size and type 
of generator to be powered. 

Conservatively rated, each unit is actu- 
ally guaranteed to be capable of operating at 
overloads up to 30 per cent in excess of its 
rated capacity for intermittent periods. 

The kw. capacity ranges in these units 
from 5 kw. to 25 kw. 








A Popular 
Heavy Duty 


Double- 
Decker 


Ve 


TYPE “EB” 
CROWN BLOCK 


RUGGED — The Type “EB” Crown Block is ruggedly built and 
designed as a double-deck heavy duty unit for use where 
cross-over reeving is desirable. The “EB” embodies all the 
basic engineering principles which have made Regan Blocks 
the leaders in this field for many years. 

DEPENDABLE — Proven design and skilled craftsmanship result 
in a block which gives year after year service with minimum 


repairs and servicing. 


AVAILABLE — Prompt deliveries can be made in 5-sheave 300- 
con and 6 or 7-sheave 360-ton capacities. 


“Crown and Traveling Blocks for Every Condition” 
WRITE FOR SPECIAL BULLETIN 


SAN PEDRO 
CALIFORNIA, U. S. A, 


EXPORT DISTRIBUTOR: 19 Rector Street, New York City, N. Y. Avda Pte. R. 


HOUSTON, 
TEXAS 


Saenz Pena 832, Buenos Aires, Argentina. P. O. Box 2125, Houston, Texas. 
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(16) Deep well swab 


The latest oil tool to be perfected by Pat- 
terson-Ba!lagh engineers is the deep well 
swab. A study of extreme depths indicated 
the need for a swab that could pull both 
light and heavy loads through long strings 
of tubing without loss of fluid, officials of 
the company state. 

Fluid passage through the swab is stream. 
lined so that fluid resistance is reduced to a 
minimum. At the flowing stage of a well 
this is very important in preventing the swab 
from blowing out of the hole. 

Patterson-Ballagh has developed a rubber 
that will expand under very light loads. The 
rubbers are reinforced and have a proper 
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cup support that keeps them in place under 
extremely heavy loads. They are made ad- 
justable both to fit the irregular inside 
diameters of tubing and in order to com- 
pensate for wear. This feature prolongs the 
life of the rubbers, gives maximum service, 
and reduces cost of rubber replacement, it 
is stated. 

The Patterson-Ballagh deep well swab has 
the added feature of easy adjustment of the 
rubbers. To prolong rubber use and life, a 
gauge was developed that enables the crew 
to measure the wear on rubbers and adjust 
them to size on the string without breaking 
the swab from the sinker bar. 


(17) Cable control 


Manufacture of a new rear double drum 
cable control is announced by Caterpillar 
Tractor Company, Peoria, Illinois. The unit, 
designated as the No. 25, embodies numerous 
refinements and features designed for the 
heaviest service imposed on “Caterpillar” 
diesel D8, D7, and D6 tractors in the opera- 
tion of the largest scrapers, and of bulldozers 
and rippers. 

Smoother, easier operation with a mini- 
mum of adjustments is featured in the de- 
sign of the new rear cable control, it is 
stated. 

The multiple disk clutch with metallic fac- 
ings is the same type used for many years 
in the company’s track-type tractor line, and 
synchronized brake release and clutch en- 
gagement also add to the smooth operation 
of the unit. 

Designed to permit rapid free spooling 
when desired, the control responds quickly, 
with a minimum of effort that virtually 
eliminates operator fatigue from this opera- 
tion. 
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a ded 
WHEN You Visir 
Mopern Mexico Gry 


In and near Mexico City, you will find many 
fine, time proven Layne Well Water System 
installations. A partial tabulation shows Layne 
Well Water Systems serving Mexico City, an 
Automobile Assembly Plant, a large Chomi- 
cal and Pharmaceutical works, Tire and Rub- 
ber Companies and extensive Irrigation Proj- 
ects in the Valley of Mexico adjacent to Mexi- 
co City. As in the States—and elsewhere 
throughout the world — these Mexico instal- 
lations are giving highly efficient and excep- 
tionally dependable service. 


Layne Well Water Systems are designed 
and built to exceed the usual passable quality 
mark, Company policy has never been to al- 
low corner cutting in quality or skil'ful manu- 
facture. Such a policy has made Layne Well 
Water Systems world famous and given own- 
ers immeasurable satisfaction. 


if you are in need of a new water system, 
late literature should be read very carefully. 
Address Layne & Bowler, Inc., General Of- 
fices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 

Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 

Va. * Layne-Central Co. mesa ar Tenn. * 
* 


Layne-Northern Co., Mishawaka. Ind. Layne- 
Louisiana Co., Lake Charles, La. *® Louistana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City *® Layne-Northwest Co., Mil- 
vaukee. Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co.. Houston. Texas * Layne- 
Western Co., Kansas City. Mo. * Layne-Weste n 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd.. London. Ontario, 
Canada * Layne-Hispano Americana, S$ - 
Mexico >. Fe 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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Other outstanding features of the rear 
cable control include large-diameter, spe- 
cially grooved sheaves; large brake capa- 
city; longer life through use of anti-friction 
bearings and recessing of cable drums in the 
case; compact design that permits mounting 
close to the tractor for protection against 
damage, and for improved balance, and a 
rugged cast steel case assuring freedom from 
distortion. 


(18) New valve series 


The new Grove series “V” and “VL” valves 
employ 30-deg. body design in the globe 
pattern, which effects a minimum change in 
the direction of flow through the valve. Like- 
wise, turbulence is almost entirely elimi- 
nated, as the flow stream is carried through 
the valve in the direction of closing, the 
makers assert. Expansion takes place di- 
rectly into the downstream line after the 
flow has passed through the valve, thus wire 
drawing and cutting action is almost en- 
tirely removed. 

A solid one-piece stem and plug is em- 
ployed to effect absolute tight shut-off when 
closed. The valve stem is not directly carried 
by the handwheel, which removes any chance 











of the stem becoming distorted or bent. All 
shocks are absorbed by a multiple full- 
threaded section of the handwheel and yoke. 
All threaded surfaces and operating parts 
are protected from paint, dirt, and damage 
by an encasing cap shield. 

Essential operating parts of the valves 
are provided constant “lifetime” lubrication 
by a special factory sealed process. The 
sealed lubricant is “zoned” entirely away 
from the flow stream and isolated from tem- 
perature effects to insure lasting perma- 
nence, it is stated. 


(19) Waterproofing wax 


Leakage in outside walls of brick and 
stucco buildings can be corrected by appli- 
cation of a transparent waterproofing wax 
emulsion, according to Socony-\ acuum Oil 
Company, Inc., its manufacturers. 

The emulsion, known as S/V Ceremul W, 
is put on by brush. It is diluted in one or 
two parts of water depending on how porous 
the surface is to which the waterproofing is 
applied. Only one application is required. 
Application is preferable in warm weather 
so that rapid drying will result. 


It is pointed out that S/V Ceremul W, 
which is a dispersion of a selected blend of 
petroleum waxes in water, in addition to 
being non-inflammable, is also less expen- 
sive than waterproofiing materials using pe- 
troleum solvents. 


(20) Snap-tite wrench 
The S. M. Jones Company, of Toledo and 


Tulsa, announces a new snap wrench for 
tightening sucker rod joints. Specially de- 
signed and engineered to assure maximum 
tightness of pins and couplings, this new 


wrench delivers an extra “wallop” in buck. 
ing up joints, is easy to use and fast, it is 
added. Its “straight line” construction, from 
pivot pin in head through center of rod to 
lever arm, is said to assure maximum 
wrench torque plus great “shock or impact” 
in driving home joints. As a result of these 
advantages it is stated that the service life 
of sucker rods can be materially increased 
and unnecessary failures at the joint elimi. 
nated. 

These new wrenches are available for 
56, %4, %, and 1-in. API sucker rods, with 
handle lengths of 12, 14, 16, and 19 in., and 
weights of 4, 612, 7 and 10 Ib., respectively. 


(21) Pipe wiper 


The new all-rubber pneumatic pipe wiper 
manufactured by Bettis Rubber Company of 
Los Angeles, embodies a number of new, 
exclusive features in design and construc- 
tion. As shown in the accompanying cross- 
section illustration of the wiper, the center 
portion that fits around the drill pipe is a 
thick-walled, low pressure air cell with a 
self-sealing valve. When wear occurs in the 
pipe aperture, air is added to compensate. 
This air-cushioned feature, it is explained, 








enables the Bettis wiper to absorb shocks 
like a low-pressure tire and, consequently, 
gives many additional miles of clean wiping 
service. 

The Bettis Pneumatic Wiper is made en- 
tirely of special oil resistant rubber com- 
pound. There is not a particle of metal used 
in its construction. It fits the drill pipe 
snugly, but expands readily when passing 
tool joints or protectors. Thé manufacturers 
assert that the Bettis wiper not only does a 
thorough wiping job, but also that its all- 
rubber construction entirely eliminates the 
danger of fire from sparks. 

Bettis wipers are available in a range of 
sizes for both drill pipe and tubing. 


(22) Time cycle switch 


The Enardo time cycle switch is a clock 
actuated explosion-proof switch employing 
a mercury tube to open and close an elec- 
trical circuit. The mechanism can be set to 
make or break the circuit at any elapsed 
time up to 11 hr. with a 12-hr. clock and 22 
hr. with a 24hr. clock. The switch is partic- 
ularly adapted to engine timing by controll- 
ing the ignition circuit. 

Enardo timers may be used on pumping 
we!l engines, pipe line pump engines, or by 
controlling a relay can be made to control 
lighting circuits and many other devices. 

The Enardo time cycle switch consists of 
a hand wound clock enclosed in a dirt and 
moisture-proof case. The clock case is 
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mounted on a separate case containing the 
electrical switch mechanism. The entire 
clock and case can be detached from the 
main case by removing four screws. A tightly 
closing lid on the main case makes the en- 
tire assembly weather-proof. Both cases are 
made of cast aluminum for lightness. 

Clock movements are available in 12 and 
24-hr. models. Switch tubes supplied are 
single circuit type, rated at 4 amp., 115 v., 
either alternating current or direct current. 
Switch tubes may be positioned in the 
bracket so that the clock will either open or 
close the circuit. Higher ampere and double 
circuit tubes may be supplied for special re- 
quirements. 

The maker of this equipment is the 
Enardo Foundry and Manufacturing Com- 
pany, Tulsa, Oklahoma. 


(23) Surface pyremeter 


The new Pyro Surface Pyrometer of The 
Pyrometer Instrument Company, New York, 
New York, has been designed for precision 
accuracy in plant and laboratory require- 
ments. It is completely self-contained, port- 
able, compact, and quick acting. Constructed 
in a shock, moisture and dust-proofed 
shielded steel housing it is immune to ex- 
ternal magnetic influences and the large 
4% in. diam. indicator with a 4 in. direct 
reading scale provides ease in reading tem- 
peratures quickly and accurately. An inter- 
nal automatic cold end junction compensa- 
tor is standard equipment with this instru- 
ment thus further insuring highest precision 
accuracy. 

A choice of eight different thermocouples 
and two types of extension arms, all in- 
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4 progressive steps in FACTORY 
applied Steel Pipe Processing 
are illustrated, in the accompanying 
factory scenes. 


The pipe is conveyed, cleaned— 
primed—coated—wrapped and 
loaded, all indoors, by modern 
mechanical methods; each opera- 
tion under absolute control. 


HILL, HUBBELL Steel Pipe Protec- 
tion keeps your pipe lines always 
working. 





stantly interchangeable without adjustmen: 
or re-calibration, together with a setection of 
five different temperature ranges from 
0-300° F. to 0-120U° F., makes this instru. 
ment ideaily suited for any metallic or non. 
metallic surface temperature problem, it is 
pointed out. The interchangeable thermo. 
couples also have been designed to eliminate 
temperature gradient errors and all thermo. 
couple wires have been carefully selected 
and checked to =2° F. accuracy. 


(24) Fire-fighting units 


Four-second fire fighting is possible with 
the new fog unit just placed in production 
for industrial and institutional use by Bow- 
ser, Inc., Fort Wayne, Indiana, Fred S. 
Ehrman, Bowser general sales manager, an- 
nounced. F. J. Lee has been named divi- 
sional sales manager for the new Bowser unit. 

An entirely new product by Bowser, liq- 
uid control specialists since 1885, the fog 
fire-fighting units are being built in two 
models, the only difference being that Model 
1030 has a shorter hose and smaller cabinet 
ws Model 1033, which has 100 ft. of 1-in. 

ose. 

The unit is connected directly to a water 
line. A swing-joint mounting on the wall or 
a standpipe makes it possible for the cabinet 
to revolve in alignment with the direction 
of the hose pull. 

A valve actuating fixture holds the fog 
nozzle for instant use and fog appears at the 
nozzle within 4 seconds after reaching for 
the hose. The automatic valve releases the 
spray to full capacity instantly upon re- 
moving the nozzle from the cabinet fixture. 

Ehrman pointed out that the unit is un- 
usual in the fact that the special nozzle sup 
plies a finely atomized fog with only a me- 
dium pressure as is normally provided by 
city water systems. 

The Bowser fog fire-fighting unit has been 
tested and proved for industries, warehouses, 
oil companies, and handlers of paint prod- 
ucts and solvents, as well as institutions 
where water damage can in many cases do 
as much or more harm than the fire itself, 
it is stated. 

With fog fire control there is much less 
damage than with a solid stream of water, 
Ehrman observed, but to provide protection 
in instances where a flame is impossible to 
reach with fog, the new Bowser unit is also 
equipped with a standard solid stream nozzle. 
The hose stows easily with a “figure 8” 
winding that avoids kinking. 

It is recommended that it be placed at 
points of greatest hazard in industrial plants 
and institutions. The fog nozzle throws up a 
protecting wall in front of the operator, 
shielding him from intense heat of the blaze. 
The fog also dilutes the vavor and washes 
the air behind the nozzle so that the operator 
may safely enter a gas or smoke-filled area. 


(25) Everdur fittings 


Again obtainable from Schutte and Koert- 
ing Company, 12th and Thompson Streets, 
Philadelphia Pennsylvania, are fittings, 
valves. and jets made of Everdur. the Amer- 
ican Brass Company’s corrosion-resistant, 
manganese-silicon bronze. This special metal 
fills the needs of severe service conditions 
encountered in chemical processes by offer- 
ing good resistance to such corroding agents 
as sulphuric acid, akla'ine sulphates, hydro- 
chlorice acid, or zinc chloride. 

The fittings, which include elbows, tees, 
couplings, plugs, nipples, and other standard 
types, are carried in stock in sizes from %4 
in. to 2 in. and are obtainable on order up to 
4 in. Valves including globe and angle stop, 
globe and angle check, and self-aligning gate 
are in stock from % in. to 2 in. and on order 
in 2% in. or 3 in. sizes. A complete line of 
jet equipment including condensers, eiect- 
ors, exhausters, and heaters is also available. 
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Sold and Serviced Exclusively by 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, Bay City, Mona- 
hans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA—Lake Charles, 


SALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Avenue. 
TRINIDAD, B.W.L: Neal Massey Eng. Corp. 
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MO W... a Nixon Re 
that will handle 


Maximum 
Test Controlled Discharge 
TYPE Operating 
Pressure Inlet Pressure Pressure 
Max. Min. 
_.---.-- 6000 Ibs. 3000 Ibs. 650 Ibs. 100 Ibs. 
-P.......... 6000 Ibs. 3000 Ibs. 1000 Ibs. 100 Ibs. 
-E.H.P. _ Y 5000 Ibs. 1000 Ibs. 100 Ibs. 












gulator 




























Yes—here is a Selective Flow Differential 
Regulator that not only handles 5000 Ibs. 
operating pressure safely—but reduces it to 
1000 Ibs. or less—in a “single stage’ 
operation. 


Is there another make Regulator on the 
market that can do this? 


And the Nixon Regulator has a ‘‘snap 
action’ Valve that reduces to a minimum 
cutting action of the gas on main valve and 
seat. 


Once set—it requires no further attention. 
Remember—you need only one Nixon 


Regulator to solve your pressure reduction 
problems. 


















New Iberia, Harvey, Shreveport. AREANSAS—Magnolic. MISSISSIPPI—Natches. 
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TRADE LITERATURE 


Publications listed are sent free upon request. 
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(26) Ideco steel spudders 


The Model 16 Ideco steel spudder is the subject of a new bulletin 
issued by the International Derrick and Equipment Company. The 
equipment is used for oil wells, gas wells, and water wells. The manu- 
facturer states that this spudder is a compact unit that meets the four 
essential requirements of a well-designed spudder: Speed, ruggedness, 
smoothness, and freedom from maintenance. 


(27) Refractory concrete 


\ new edition of “Lumnite for Refractory Concrete” has been pub- 
lished by The Atlas Lumnite Cement Company, 135 East 42 Street, 
New York, New York. This 24-page booklet contains basic informa- 
tion on materials and methods used in making refractory concrete 
for different temperature and insulating requirements. Illustrations 
show a wide range of applications of refractory concrete in the con- 
struction of heat-treating furnaces, cooling pits, coke ovens, and 
ceramic kilns. A section of the booklet is devoted to heat-resistant 
concrete for foundations, floors, and structures subject to soaking 
heat. 


(28) Hewitt belting catalog 


Designed to aid all industrial plants and maintenance men in the 
selection of the right equipment for the job, a new belting catalog 
has been published by Hewitt Rubber Division of Hewitt-Robins, 
Inc. Information in the two-color loose leaf publication includes 
specifications on the company’s wide line of conveyor, transmission 
and elevator belting sold under the brand names of Monarch, Ajax, 
and Conservo. Maintenance suggestions advise users how to prolong 
the life of belts and avoid costly production delays. 


(29) Development of Diesel engine 


Detroit Diesel Engine Division, General Motors Corporation, has 
issued a booklet, “35,000,000 Is A World Of Horsepower,” which 
goes back to the origin of the diesel engine and sketches General 
Motors’ part in the development of the high-speed 2-cycle engine. It 
summarizes the total number of G. M. Series 71 engines built to 
date as more than 200,000, capable of producing more than 35,000,000 
hp. It tells where these diesels went and what they did. Copies of the 
booklet are available to anyone interested in the diesel engine by 
addressing this magazine. 


(30) Flame-hardening apparatus 


Air Reduction Sales Company, New York City, has published a new 
catalog describing design and use of Airco flame-hardening apparatus. 
Items covered in the catalog vary from simple water-cooled torches 
and tips for hardening small parts to complete apparatus for use on 
large jobs. 


(31) Buda jacks 


A new Buda jack bulletin, 1040D, which describes and illustrates 
all the various models and types of ratchet, screw, and hydraulic 
= manufactured by The Buda Company, has recently been pub- 
ished. 


(32) Furfural and its derivatives 


Two more bulletins in the series on Furfural and its derivatives 
being published by The Quaker Oats Company Chemicals Department 
are now off the press and available to those interested in this chemical 
family. Bulletin 202 “Introduction to the Chemistry of the Furans” 
is a 16-page booklet that covers in detail the structural formulae, 
nomenclature, chemical properties, and formation of the Furan com- 
pounds. It also describes methods of detection and analysis and 
contains charts showing principal reactions of Furfural. Bulletin 203 
“Physical Data on Furfural” is a 16-page booklet containing 13 tables 
and graphs covering such data as composition and density tables, 
vapor pressure curve, solution temperatures, solubility of organic 
acids, salts, Furfural gums and resins in Furfural. 


(33) Ball bearings 


_A new 30-page catalog has been issued giving full specifications on 
sizes, load ratings, etc., on a complete line of divisible race ball, 
roller, and thrust bearings, manufactured by the Split Ballbearing 
Corporation, Lebanon, New Hampshire. Illustrations of actual appli- 
cations of these bearings are shown. 
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(34) Magnesium anodes 


A new 13-page well-illustrated booklet dealing with the use of 
magnesium anodes for cathodic protection has been published by the 
magnesium division of The Dow Chemical Company, Midland, Michi. 
gan. Descriptive information regarding this method of corrosion con. 
trol is presented along with answers to some of the more commonly 
asked questions concerning this subject. : 


(35) Sludge blanket type reactivator 


A complete description and operating explanation of the Graver 
sludge blanket type reactivator is contained in their new bulletin 
just off the press. This 8-page illustrated booklet fully explains the 
principles and advantages of upward sludge filtration and describes 
its adaptability to the effective treatment of both industrial and mu. 
nicipal water supplies. Charts, flow diagrams, and cut-away drawings 
show clearly how this equipment can soften and clarify raw water, 
materially reduce reaction time, and provide a treated water that, in 
many cases, is suitable for process use without further treatment. 


(36) Pennsalt metal cleaner 


A pamphlet on the use of Pennsalt PM-90, a new aci !-type chemi- 
cal-cleaner for metals, has been issued by the Special Chemicals Di- 
vision of the Pennsylvania Sa!t Manufacturing Company. It suggests 
methods for removing boiler scale, general pickling operations, 
cleaning of heat transfer equipment, and stripping zinc plate. 


(37) Silicone products 


Dow Corning Corporation’s catalog, “DC Silicones—New Engineer- 
ing Materials,” is off the press. This catalog lists general information 
and technical data on commercially available Dow Corning silicone 
products. 


(38) Black Magic booklet 


A new 8-page booklet by Oil Base, Inc., Los Angeles, is a valuable 
source of information and aid to drilling superintendents, engineers, 
and dri'ling contractors throughout the oil producing areas of the 
world. Much of the material in this booklet will answer queries on 
the advantages of Black Magic, covering light, medium, and heavy, 
and the use of each. 


(39) Combination power unit 


A new brochure describing their auxiliary combination power unit 
has been released by Stewart and Stevenson Services, Houston, Texas. 
The booklet tells how a rig lighting plant, electric welder accessory 
drive for wash down pump, and air compressor unit have been engi- 
neered and built into one compact movable unit. Completely self- 
contained, the combination unit is mounted on a heavy duty skid 
type base, and contains a large capacity fuel tank mounted just under 
the top of the hood, a control panel for complete control of engine, 
lighting generator, and electric welding generator as well as an air 
receiver tank built into the sub-base. The complete unit is enclosed 
in a weather resistant sheet metal hood with easily removable side 
panels. The back page of the brochure lists engineering data for the 
Stewart and Stevenson auxiliary combination. 


(40) Rota-Tronic 


A new bulletin describing a low flow rate measuring instrument is 
now available. Drop-by-drop flow rates right down to less than 5 
milliliters of liquid per min., and for gases to less than 25 milliliters 
per min., can now not only be measured but remotely and automatical- 
ly recorded, controlled, and totalized with the recently developed 
Rota-Tronic instrument, it is stated. This instrument when attached 
to Rotameters detects (by electronic means) the Rotameter float 
position. The minute electric current is amplified a thousandfold to 
produce enormous power at the recorder pen. Fischer and Porter Com- 
pany, Department 8K-4, Hatboro, Pennsylvania, is the manufacturer. 


(41) Jack for deep-well pumping 


A new bulletin has been issued by The Pelton Water Wheel Com- 
pany, San Francisco, California, that describes the Pelton long- 
stroke hydraulic jack for deep-well oi] pumping, a product that has 
been thoroughly tested in the oil fields and which, according to the 
manufacturer, will lower costs of deep-well pumping. 


(42) One-man aero cranes 


One-man aero cranes, of the Orton Crane and Shovel Company, 
are described fully in an attractive 16-page catalog now being issued. 
These Orton models, pneumatic-tired and engineereed for plant-yard 
uses, feature one-man operation, travel from job to job under their 
own power with no more difficulty than handling a standard truck, 
and are said to be nimble and quick-operating on any job that re- 
quires much back-and-forth travel of the unit. 


(43) Feed water regulator 


The Bailey thermo-hydraulic boiler feed water regulator is de- 
scribed and illustrated in a bulletin recently issued by its manufac- 
turer, Bailey Meter Company, Cleveland, Ohio. The regulator may 
be installed any place in the boiler feed line, either above or below 
the boiler water level, it is stated. No piping changes are required. 
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7” : INSTALLMENT No. 108 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in their eighth year of ii 


























leer- publication, were designed to save time and effort for the technician and the practical field or plant worker. & 
thon The tables have proved one of the most popular and helpful departments of The Petroleum Engineer. Data are pre- | 
_ sented in the simplest form available with many types of information included that are best presented by curves or t 
nomographs when three or more variables must be considered simultaneously. f 
| The Continuous Tables have developed as a result of suggestions for new tables, direct contributions, and ; 
bl | improvements to existing tables by members of the petroleum and related industries, including manufacturing con- t 
— | cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- ' 
i | cable to the problems daily confronting them that might otherwise necessitate a more or less tedious calculation. These 
bs . contributions and suggestions from the industry have resulted in a valuable exchange of information and data con- 
kg tributing to the progress of the industry as a whole. ' 
ies This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, 
¢ issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, ; 
’ 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the y 
-_ January, 1944, issue ; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclu- i 
“ sive, in the October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, t 
ane issue ; 95-97, inclusive, in the July, 1945, issue; 98-100, in-lusive in the October, 1945, issue; 101-103, inclusive, in 
ngi- the January, 1946, issue, and 104-106, inclusive, in the April, 1946, issue. 
elf. 
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IFTV YEARS 


*: 


YATT engineering service, with fifty- 
H four years of anti-friction bearing 
know-how, is at your call. 

In mills, factories and on the farm—in 
oil fields and on construction jobs—on 
railways and highways—wherever shafts 
and wheels turn, Hyatt Roller Bearings 
are helping do the work more efficiently 
and at less cost. 

You are invited to take advantage of 
this accumulated experience whenever 
you have bearing applications to con- 
sider. Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J.; 
Chicago; Detroit; Pittsburgh; Oakland, 


California. 


AS 


y; ATT ‘ 
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HYDROCARBON THERMODYNAMICS 





This series of tables is based on the articles on “Hy- 
drocarbon Thermodynamics,” by Wayne C. Edmister, 
as published in the March, April, and May, 1946, issues 
of The Petroleum Engineer. 


Fig. 8 (below) is a plot of the molal entropy of 
vaporization vs. reduced temperature for hydrocarbons. 
It may be used in estimating the latent heat of vapor- 
ization for mixtures as well as for pure components. 
Knowing the latent heat of vaporization at one point, 
the heat of vaporization at other points may be com- 
puted as follows: 


- P ®,, im & 
\ — /\ = Sos = 
AH, = OF, ( ®, )( T, ) 


where, values of & = molal entropies, and, values of 


25 


M AH, 
ee 
@ 


MOLAL ENTROPY OF VAPORIZATION 


a7o0 





REDUCED TEMPERATURE 


T = abs. temperatures and, values of /\H = isother- 
mal latent heats (or, the difference between the satu- 
rated vapor and liquid lines at the same temperature). 
The value of the latent heat at the starting point, /\H, 
should be at a sufficiently low temperature where pres- 
sure has little or no effect on the heat vaporization. 


In computing the reduced temperature, make the ® 
readings from Fig. 8 and, applying the above equation, 
the cricondentherm, or point of maximum temperature 
should be used instead of the critical or psuedo-critical, 
so that the isothermal heat of vaporization for the mix- 
ture will be zero at the maximum temperature on the 
border curve. 


L ENTROPY. 

VAPORIZATION 
FOR 

HYDROCARBONS 
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Condensate falling 
over vertical G-Fin 
tubes in constant 
contact with entire 
length of pipe 











In conventional types of horizontal bare-tube condensers, the 
condensate, in dropping down over the tubes, is in contact with 
each tube for only a brief period. As a result, the condensate 
receives little sub-cooling effect, and some may even be re- 
vaporized. 


Compare with the G-R G-Fin Condenser. Here, the condensate 
which forms on the longitudinal fins is guided downward as it 
hugs the tube surface throughout the entire length of fins and 
tube—sometimes 20 feet or more in length. 


This explains why the G-R G-Fin Vertical Condenser is so far 
superior to multiple shell horizontal bare tube condensers, and 
is one of the many reasons why this unit provides better condens- 
ing and sub-cooling results at lower cost than any other design. 


Write for Bulletin 1625 explaining in detail the 
exclusive advantages of this unit and the other 
G-R finned-tube apparatus available for prac- 
tically every heat transfer service. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave. New York 17,N. Y. 
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PLUNGER AND ROD SIZE SELECTION CHARTS FOR DEEP WELLS 
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Ld) Toledo SIMPACT—self- 


contained, adjustable 
threader for 1" to 2" pipe. 
Sizes changed instantly 
with one set high speed 
steel dies. Accurate, de- 
pendable. 





BETTER THREADS ...LOWER COSTS! 


Wherever TOLEDO Pipe Tools are on the job—there’s satis- 
faction! 

For nearly half a century, experienced hands have relied on 
these easy-threading tools. They’re engineered for accuracy... 
dependability ...and time-saving operation. This assures bet- 
ter threads... lower costs... with TOLEDO efficiency! 

Today’s urgent demands for new homes and new commer- 
cial and industrial building calls for the best in pipe tools. 
Specify TOLEDO—a tool you can trust! The Toledo Pipe 
Threading Machine Co., Toledo, Ohio. New York Office, No. 2 
Rector Street Building. 


RELY ON THE LEADER... 


PIPE TOOLS 
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As free of stress as 
well-worn moccasins* 


¥ 


HAZARD'S 


teed 
el. 
WIRE ROPE 


You get true flexibility —limberness—willingness 
to bend—a wire rope that is easy to handle— 
when you put Hazard Lay-Set Preformed on 
your machine. 

That is because every wire is preformed. It is 
the preforming process that frees the steel from 
internal torsional strains and pent-up stresses. 
It endows the rope with amazing resistance 
to bending fatigue, makes it spool better 


on drums, makes it easier to handle—reeve 
faster. All these characteristics add up to longer 
life, fewer machine shutdowns for rope replace- 
ment, steadier machine production, safer working 
conditions, greater dollar profit. 
For your next line, order Hazard Lay-SEt Pre- 
formed. Put it on your own machine, keep your 
own service records. Test it in your own 
way. Make it prove itself. It will. 


HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE 
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HYDROCARBON THERMODYNAMICS 





| 0.7 N 


| 0.4 


|0.2 


1000 BTU/LB. OF FLUE ABOVE 60°F. 
14 1 8 6 2 
This series of tables is based 
on the articles on “Hydrocar- 
bon Thermodynamics,” by 
Wayne C. Edmister, as pub- 
lished in the March, April and | 
May, 1946, issues of The Petro- 
leum Engineer. 


Fig. 23 (left) shows the en- 
thalpies of flue gases plotted as 
a function of hydrogen/carbon 
ratio and per cent excess air. 


Fig. 9 (below) is a plot of 
fugacity pressure ratio as a | 
function of reduced tempera- 


the estimation of fugacities of 
liquid and vapor hydrocarbons. 








200 4 
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800 1000 1200 1400 1600 1800 
TEMPERATURE °F. 





FUGACITY/ PRESSURE RATIOS 
HYDROCARBONS 
Source: Lewis, Ind. Engr. Chem. 
28 257 (1936) 
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DISCHARGE 
PORT 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs: pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


Wwe 


ail 


TTT TTT ITMTTT TUTTI TD MTT TO TTT 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


UNM 


NAS ENGINEERING COMPANY 
323 WILSON, SO. NORWALK, CONN. 
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A SEAT FOR BOTTOM-HOLE TOOLS 
THE OTIS TYPE J LANDING NIPPLE 


Economical — simple to install as part of the tubing string—the Otis Type J 
Landing Nipple provides a positive, definitely located seat of known dimensions for 
landing Otis Safety Valves, Chokes, Closing Tools, Regulators, Testing Tools, and 
Plugs to control sub-surface pressures in flowing wells. 


Made up on a Type J Mandrel Assembly to seat in the Type J Landing Nipple, 
these dependable Otis bottom-hole tools are easy to rum and pull on a steel measuring 
line, and will operate at maximum efficiency under pressures up to 10,000 p.s.i. and 
temperatures of 350 degrees. The J Mandrel Assembly is specially designed to lock 
only in the J Landing Nipple and provide a positive seal under varied conditions. 


If you are completing a flowing well, or pulling tubing for re-work, etc., get set 
now to: 


Run and pull tubing under pressure. 

Test tubing for leaks and breaks before the well is completed. 
Prevent wild flow through the tubing. 

Reduce excessively high pressures. 

Eliminate freezing of surface connections. 


Shut off tubing flow while repairing surface connections. 





Call the nearest OTIS man now about a Type J Landing Nipple —or write Otis 
Pressure Control, Inc., 6612 Denton Drive, Dallas 9, Texas, for complete information. 


FIELD OFFICES: TEXAS: HOUSTON, CORPUS CHRISTI, and LONGVIEW. OKLAHOMA: OKLAHOMA CITY. NEW MEXICO: HOBBS. LOUIS! NEW IBERIA 


oris ENGINEERING CORPORATION—~MANUFACTURE ANDB DEVELOPMENT 
DISTRIBUTORS: OTIS PRESSURE CONTROL, INC., DALLAS, TEX; OTIS EASTERN SERVICE, INC., BRADFORD, PA; WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF. 
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THE anf" INCLINOMETER 


too, is ready to serve faithfully 


When we first introduced this instrument we realized what a boon it 
would become to the operating driller — how it would eliminate his 
struggles to determine rapidly, and with minimum loss of drilling time, 
the inclination of the bore hole. The ever increasing demand for the 
instrument has proved us right. 


If the rental charge were higher than what it is, drillers would still say, 


“It’s a bargain." (The charge is no higher than those of other inclinom- 
eters.) 


The E-C Inclinometer operates automatically when coming to rest at 
the depth where the record is to be taken. No timing device is required 
and it is self-checking. Operates on measuring or wire line and multiple 
recording can be made with one round trip in the hole and read im- 


mediately on removal. Its operating costs are lower than any other 
inclinometer. 


Ask for complete information 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, Marshall, Odessa, 
Texas; Lafayette, La.; Long Beach, Bakersfield, Calif.; Oklahoma City, 
Okla.; Casper, Wvo. 
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This series of tables is based 
on the articles on “Hydrocar- 
bon Thermodynamics,” by 
Wayne C. Edmister, as pub- 
lished in the March, April, and 
May, 1946, issues of The Petro- 
leum Engineer. 


AH VERSUS PR & Tp 
Ks 
OR HYDROCARBO 








Fig. 10 (left) is a general- 
ized plot of the isothermal cor- 
rection to the enthalpy of va- 
pors as a function of reduced 
temperature and pressure. 


Table 4 (below) shows the 
phase equilibrium relation- 
ships for ideal and non-ideal 
solutions. 





REDUCED PRESSURE fp | 





PHASE 
Vapor Pressure RELATIONSHIP 


COMBINING DALTON’S LAW, p=Py 
AND RAOULT’S LAW, p=1nxX GIVES 





EQUILIBRIUM | 


Fugacity Equitiprium RELATIONSHIPS 


IDEAL SOLUTIONS - FUGACITY OF EACH 
COMPONENT 1S PROPORTIONAL TO ITS MOL 











p= x= Py VALID ONLY AT LOW 
PRESSURES FOR 
k=t=% IDEAL SOLUTIONS 


K=EQUIL. PHASE DISTRIBUTION CONST. 

Xsy =MOL FRACT. IN LIQ.& VAP. 

p,m P =PARTIAL, VAPOR AND TOTAL 
PRESSURES 








Fucacity — ESCAPING TENDENCY 
FOR PERFECT GAS 7 
afr =RT Ln '% 
FoR ACTUAL GAS P 
AFr RT LN AH, 
WHERE f IS THE FUGACITY, WHICH IS 
DEFINED TO REPLACE PRESSURE, 
FROM WHICH 


Pp 
+ 
RT Lng = - [ec dP 
° RT 
WHERE C<= ¥- "F 








FRACTION AT EVERY TEMPERATURE & PRES 
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f= f= FUGACITY OF PURE COMPONENT 
IN LIQUID PHASE OR AT THE 
VAPOR PRESSURE , 71. 
f,=f,= FUGACITY OF PURE COMPONENT 
IN VAPOR PHASE OR AT THE 
TOTAL PRESSURE, P. 
NON-IDEAL SOLUTIONS — FUGACITIES OF 
COMPONENTS IN BOTH LIQUID AND VAPOR 
PHASES ARE FUNCTIONS OF TEMP, PRES., 
AND PHASE COMPOSITIONS 
|. PHASE DIAGRAM METHOD 
2EQUIL. BOMB METHOD 
3.CONVERGENCE PRESSURE 
4 EQUATION OF STATE METHOD 
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Whatever the Refinery Process... 





VALVES © FITTINGS 
PIPE * PLUMBING 
HEATING * PUMPS 


CRANE Supplies the Piping ® 


Name any modern refining process—and from plan 
to installation, the piping job is made easier when 
Crane is your partner. 

For example, take this catalytic polymerization stabil- 
izer unit—or any refinery system. What a difference it 
makes when you can specify all piping materials— 
steel, iron and brass—from one source. And when a 
single order—to your Crane Branch or Wholesaler— 
gets all the valves and fittings, pipe, accessories, and 
fabricated piping. 

There’s still more to your advantage in standard- 
izing on the Crane line—the world’s largest source of 
quality piping equipment. Undivided responsibility 
helps get the best installations, while uniform quality 
in materials means uniform dependability throughout 
piping systems. 

Stop and think how this 3-way advantage of Crane 
service can be used to cut piping costs—on new con- 
struction and in maintenance programs. Something 
to think about—now. 

Crane Co., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 
































(Right)—BIG VALVE DESIGN IN SMALL STEEL 
VALVES—the unusual feature of these 
Crane 600-pound small globe valves is 
that nothing was sacrificed in their ex- 
ceptionally compact design. They stand 
out for durability and easy maintenance 
under toughest conditions at tempera- 
tures up to 850° F. Ideal for drips and 
drains. Globe and angle patterns in sizes 
up to2 in. See your Crane Catalog. 
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DIESELS and the OLL INDUSTRY" 


By A. W. McKINNEY, The National Supply Company 


Fuerte is no greater paradox in all busi- 
ness than the fact that the very industry 
responsible for the birth of the diesel 
engine still is almost a virgin field for 
the use of those diesels, for without oil 
there could have been no diesels. 

The oil industry 
i. awakening to the 
fact that, in the 
past. it has not taken 
full advantage of 
the engine it sired 
more than half a 
century ago. 

There are sound, 
logical reasons both 
for the engine’s ear- 
lier lack of accept- 
ance, and the pres- 
ent increasing ap- 
preciation of its worth in all branches of 
the oil industry. 

In years past, there has been an abun- 
dance of cheap gas fuel available for gas 
engines and steam boilers in practically 
all oil fields. Then it was more econom- 
ical for the operator to use a source of 
power utilizing what was considered the 
cheapest fuel. This picture is changing. 

It is being learned that the natural 
gas actually its not so cheap as had been 


A. W. McKinney 


believed. New uses found for natural gas * 


have increased its value to a point where 
diesel fuel can offer it stiff competition. 

Diesel fuel has not become cheaper, 
but natural gas has become more valu- 
able. 

There are two comparatively recent 
technical advances responsible for this 
increased value of natural gas. The most 
important of these is the large number 
of gas conservation projects that are un- 
der way. Actually, these are not gas 
“conservation” projects, but gas utiliza- 
lion projects, because the gas is returned 
under pressure to the formations so that 
it can continue its primary and vital 
function of helping to bring the oil to the 
~urface. 

The other important change in the 
natural gas picture is its expanding use 
in the liquid fuel and the plastic and 
chemical industries. 

These developments are causing oil 
operators to revise their opinions as to 
the value and proper utilization of nat- 
ural gas, particularly that which is pro- 
duced along with oil. For this reason, 
the engineering departments of the oil 
companies almost overnight have be- 
ome intensely interested in diesels, and 
are collecting operating experience on 
these engines to fit them into their long- 
range programs of gas conservation. 

There are, of course. other factors 


*Presented at annual meeting Oil and Gas 
Power Division, American Society of Mechan- 
al Engineers, Milwaukee, Wisconsin. 
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than the newly-found uses for natural 
gas that are affecting the heavy demand 
for diesels in the oil industry. There 
have been important improvements in 
the design of diesel engines in recent 
years. Among the more important of 
these is the improved power-to-weight 
ratio that allows greater mobility of the 
engines. Another improvement has been 
the production of dual-fuel equipment 
that allows an engine to be changed 
from diesel fuel to gas, or vice versa. 

Increased familiarity of oil field work- 
ers with diesel engines will be a power- 
ful factor in their more ready accept- 
ance. During the war thousands of men 
from the oil fields became familiar with 
the work of diesels for practically every 
type of war-time operation. 

There are five general applications of 
diesel engines in the oil industry. 

1. Drilling operations. 

2. Pumping and repressuring wells. 

3. Pipe line operations. 

4. Refining operations. 

5. Exploration and transportation 
vessels and vehicles. 

In some of these fields, of course, their 
use is more practical than in others. The 
use of diesels in rotary drilling opera- 
tions unquestionably is the most impor- 
tant. Somewhat more than half of the 
4000 drilling rigs in the country are ro- 
tary outfits, but only a few of these now 
are powered by diesels. In the past, nat- 
ural gas had been cheap and plentiful, 
and where it was not, butane could be 
obtained. The story is different now— 
more and more of these rigs will become 
diesel-powered. 

In drilling operations, there is another 
very important reason why diesels will 
become more widely used. Many wells 
now are being drilled to 10,000 ft. or 
deeper, and the majority of rigs now in 
use are not of sufficient power and ca- 
pacity to drill economically to such 
depths. The demand is increasing, there- 
fore, for heavy duty rigs. Some of these 
require 1000 hp. or more on the hoisting 
drum and have a regular capacity of 
12,000 to 15,000 ft. 

Since drilling costs increase greatly 
the deeper the well, operators have to 
take advantage of every possible econ- 
omy. It has been found that one of the 
most important economies that can be 
instituted is the use of a multiple ar- 
rangement of diesel engines to provide 
the required combination of operating 
economy, power, and portability. 

The number of engines used on such 
rigs necessarily varies with the capacity 
and power requirements. For moderately 
deep drilling, some rigs have three diesel 
engines in multiple arrangement. Ca- 
pacity requirements of other rigs may 
require as many as seven engines, four 
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on the drawworks and No. 1 power slush 
pump, two on the No. 2 power slush 
pump, and one on the standby type 
drawworks. 

Another important development that 
will stimulate diesel sales in the oil in- 
dustry is the steadily increasing marine 
and off-shore drilling operations, particu- 
larly along the Texas, Louisiana, and 
California coasts. In this kind of opera- 
tion, transportation of the fuel is an 
important consideration, and in this re- 
spect diesel fuel has a distinct advantage 
and economy. In addition, diesel power 
is being used increasingly in the large 
number of service and auxiliary craft 
used in these marine operations. 

That foreign sales of diesel engines 
will be one of our biggest markets, is 
inevitable. The foreign oil industry will 
expand tremendously in the next few 
years. Although the United States has 
only about 6 per cent of the world’s 
population, it produced more than 60 per 
cent of the world’s oil in 1945. Our esti- 
mated share of the world’s oil reserve is 
only 32 per cent. 

American oil field machinery unques- 
tionably will dominate this foreign field 
—and it will be largely diesel-equipped 
for two primary reasons. 

Diesel engines have been the preferred 
source of power in foreign countries for 
many years. 

There will be an increasingly larger 
percentage of exploratory drilling, and 
fewer proved areas where gas is avail- 
able for fuel. 

Diesels also will play an increasingly 
important role in the production division 
of the oil industry. There is a growing 
trend in oi] well pumping in the use of 
central engine-generator plants develop- 
ing electric power to serve a number of 
wells in an area, each powered individ- 
ually by electric motors. As natural gas 
no longer is considered cheap and 
abundant, diesels will replace many of 
the gas-powered installations. Dual-fuel 
equipment on these engines will permit 
their use in any territory, regardless of 
whether the most readily available fuel 
is oil or gas. Furthermore, a diesel gener- 
ator unit is more portable. 

Many diesel engines have been used 
in the past in oil pipe line service as 
prime movers for the main pumps, usu- 
ally using crude oil from the lines for 
fuel. Through this use, most of the trou- 
ble factors of operating diesels on crude 
oil have been identified and eliminated. 
Both the pipe line companies and the 
diesel manufacturers are continuing to 
carry on this research, and a greater 
market in pipe line service is expected 
for the diesel engine. 

Even the refining division of the in- 
dustry, where both electricity and steam, 
used in many refinery operations, are 
readily available, offers opportunities for 
the diesel engine manufacturer. Some 
refineries use diesels for driving large 
recycling pumps used in various refining 
processes. 

These great new markets in the oil 
industry, both domestic and foreign, will 
keep the diesel engine industry ex- 


panding. kk 
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Running (our WITH MEN IN THE INDUSTRY 





® Dr. Monroe E. Spaght has been ap- 
pointed vice president of Shell Development 
Company, research organization. He will 
leave San Francisco, where he has been man- 
ager of Shell Oil’s manufacturing depart- 
ment, and establish his headquarters in New 
York. Dr. Spaght only recently returned to 
Shell after a long absence during the war 
with technical military missions in both 
Germany and Japan. 





A. H. Calderwood 


Dr. M. E. Spaght 


\. H. Calderwood, former manager of 
Shell Oil’s Wilmington refinery, will suc- 
ceed Dr. Spaght as manager of the manu- 
facturing department in the company’s San 
Francisco head office. R. W. McOmie suc- 
eeds Calderwood as manager at Wilmington 
refinery and L. R. Goldsmith takes Mc- 
Omie’s place as superintendent of the South- 
rn California plant. 
e J. H. Lawson has been appointed gen- 
eral manager of crude oil purchases for The 
\tlantic Refining Company. Lawson, who 
has been acting in that capacity for the last 
15 months, will continue his headquarters 
in Philadelphia. Lawson joined the company 
n 1913, and has been associated in his pres- 
nt department since 1916. 
@ James A. Lewis, president of Core Lab- 
yratories, Inc., Dallas, Texas, spoke recently 
before the Oklahoma Society of Petroleum 
Engineers at Oklahoma City, Oklahoma. The 
subject of Lewis’ talk was “The Effect of 
Permeability, Oil Saturation, and Connate 
Water on the Interpretation of Core Anal- 
ysis Results.” 
® Colonel Robert H. Morse, president 
ind general manager of Fairbanks, Morse 
and Company, has announced that L. W. 
Stolte has been elected to the position of 
secretary of the company, to replace Fred 
C. Dierks, recently retired after service of 
45 years. Stolte joined the Fairbanks-Morse 
rganization in 1928. 
® Major William E. Dillon, geologist in 
the geological department of Tide Water 
\ssociated Oil Company, San Francisco, re- 
-ently returned to his position with the com- 
pany. Major Dillon wears service ribbons of 
the American Theater, Asiatic-Pacific, and 
\merican Defense. He also has been awarded 
battle stars for participating in the following 
campaign: Eastern Mandates, Western Pa- 
ific, Southern Philippines, Luzon, Ryukus, 
and the Air Offensive, Japan. He is also 


wearer of the Air Medal. 


e J. Ralph Miller, for the last 10 years 
with Halliburton Oil Well Cementing Com- 
pany, has joined Lane-Wells as distriet sales 
engineer at Shreveport, Louisiana. 

e Dr. William A. Mudge, assistant di- 
rector of the Technical Service of Interna- 
tional Nickel Company’s Development and 
Research Division, at New York, has been 
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elected chairman of the New York chapter 
of the American Society for Metals, to serve 
during the coming year 1946-47. During the 
last year Dr. Mudge has been chairman of 
the technical program committee. 

@ Joe Castles, a representative of the 
American Iron and Machine Works Com- 
pany for the last two years in the Mississippi- 
South Louisiana territory, has been trans- 
ferred to Casper, Wyoming, to cover the 
Rocky Mountain area for this company. 

@ Harry K. Conley, who has just com- 
pleted terminal leave as a lieutenant in the 
Navy after four years’ service, has joined the 
sales staff of the American Iron and Machine 
Works Company. He will take over the 
Mississippi-New Orleans territory for this 
company, and will make his headquarters in 
Natchez. 


e P. C. Ritchie, advertising manager of 
Waukesha Motor Company, has recently 
been in California for several weeks’ vaca- 
tion. 


e R. C. Roberts retired, effective June 1, 
from his position as manager of the Wood 
River refinery of the Shell Oil Company, 
Inc. His retirement culminates more than 
29 years’ service with Shell. He is succeeded 
by H. D. Dale. 

Roberts began his career as tail house- 
man with Shell in 1917, at a topping plant 
in Martinez, California. The following year 
saw his first service at the Wood River re- 
finery, after which he advanced consistently 
to positions of greater responsibility. In 





H. D. Dale R. C. Roberts 


1928, he became manager of the Arkansas 
City refinery and has since been manager 
successively at the East Chicago and Wood 
River plants. 

Dale has also had a long career with the 
company, having served continuously since 
1924. With this appointment Dale returns to 
Wood River where he had his first job as 
tank gauger, upon his graduation from the 
University of Pittsburgh in 1924. During his 
first eight years he progressed through vari- 
ous positions and was transferred to New 
York in 1944 as manager of the operations 
department and advanced to the position of 
assistant to the vice president of manufac- 
turing. 

@ Ward Keener has been elected to the 
office of vice president for employe relations 
of The B. F. Goodrich Company, Akron, 
Ohio. In this new capacity, Keener, formerly 
assistant to the president, will head a new 
division responsible for all employe rela- 
tions activities throughout the company’s 
world-wide organization. 

@ Frederick H. Meyers has been ap- 
pointed manager of the Cincinnati district 
of Republic Flow Meters Company. He goes 
to Cincinnati after nine years in the home 








office as a contract engineer in the contro! 
division. Republic Flow Meters Compan 
has moved its branch office from the Carew 
Tower to the Boesch Building, at 3197 Lin 
wood Avenue, Cincinnati 8, Ohio. 

@ Joseph L. Seger has been appointe:! 
general counsel for the Interstate Oil Pipe 
Line Company. Seger has been attorney for 
The Carter Oil Company the last 13 years 
and since September, 1944, has served as sec- 
retary of the Carter company. He resigned 
his positions with Carter to accept the new 
assignment. 


@ Earl M. Rees, of Patterson-Ballagh, lef: 
May 30 for an extensive tour of South 
American oil producing fields. His itinerary 
calls for stops at Trinidad, all the oil pro- 
ducing areas of Venezuela, Colombia, Ecua- 
dor, Peru, Central American countries, and 
Mexico. He will be gone five months, mak- 
ing the complete journey by air. 

@ David FitzGerald has been appointed 
manager of employe relations for the plastics 
divisions of the General Electric Company. 
FitzGerald will be responsible for coordina- 
tion of employment and rates, and will repre- 
sent the divisions on all matters pertaining 
to collective bargaining agreements. 

e Harold L. Geiger, head of the Chicago 
Technical Section of the Development and 
Research Division of The International 
Nickel Company, Inc., has been elected 
chairman of the Chicago chapter of the 
American Society for Metals for the year 
beginning September, 1946. During the past 
year he served as vice chairman of the Chi- 
cago chapter. 

® Frank W. Jessen, Ph. D., has joined the 
staff of Associated Engineers, Houston, 
Texas, as consulting chemical engineer. Jes- 
sen is a member of AIChE. 

e@ C. R. Standen has been appointed adver- 
tising manager for The Ladish Drop Forge 
Company of Cudahy, Wisconsin. Prior to 
the war Standen was associated with the 
RCA Victor Division of Radio Corporation of 
America in Camden, New Jersey, and joins 
the Ladish organization after three years’ 
Army service. 

@ Frank E. Mann and J. McMeekin- 
Kerr have opened office. in the Chronicle 
Building, Houston, Texas, under the name 
of Mann-Kerr Oil Survey Company. Mann 
served as Texas state representative from 
1936 to 1938 and from 1939-42 was fire com- 
missioner for the city of Houston. He en 
listed in the army as a private in 1942 and 
held the rank of a captain at the time of 
his discharge in 1944, 





F. E. Mann 


J. McMeekin-Kerr 


McMeekin-Kerr graduated from James 
Watt College, an annex of Glasgow Univer- 
sity. After graduation he was employed by 
the Marconi Company of London, having 
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rane 


First, he takes the record disc—with 
clean hands—out of the envelope, and 
takes the recording element from the 


case. 





Selecting a time interval sufficient to 
let the Recorder reach bottom and come 
to rest before recording, he sets the 
instrument by turning the head. 





Now, with pneumatic shock absorber 
and sealing packer attached, the re- 
cording element goes into the go-devil, 
ready to go down the hole. 


“BUT FRED, ANYONE CAN OPERATE 
A TOTCO RECORDER!’ 


“I’ve made scores of good wells with a Totco Recorder, and 
never had specially trained men, nor called in people from the 
outside. Sometimes I run it; somfetimes one of the men on the 
crew—why, anyone can run a Totco, and get accurate readings, 
all the time. See here—how simple it is: 





Then, he puts the record disc into the 
recess in the head, pushing it down 
with his thumb and then seating it with 
the chart tool. 





Then, when the second hand of his 
watch indicates the chosen starting 
time, he starts the timing element by 
pushing the head forward till it locks. 





After the recording is made, the go- 
devil back on the surface, and the re- 
cording instrument taken out, the chart 
tool removes the record disc... 


“Now that’s easy enough, isn’t it? Anyone can run a Totco, anyone can 
read the record, right down to ¥% of a degree ...and know it’s right! 
You're sold on the Totco for your next well? Good idea, Fred!” 

















INDICATING PIN HERE 
Now, holding the recording element 
firmly, in this position, he pushes the 
head down and turns it, so, to unlock it. 





As soon as it starts, he slides the re- 
cording element into the angle indicator 
tube, and makes it up by hand. 





... which can be read directly or, even 
more easily, by placing it on the chart 
reading lamp provided. 


Based upon the actual statements of hun- 
dreds of drillers and drilling superintend- 
ents in all parts of the country and in many 
foreign fields. 


TECHNICAL OIL TOOL CORP., Ltd. 


1057 N. LA 


tors: California — 


Y COMPANY + Canada 
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REPUBLIC SUPPLY COMPANY OF CALIFORNIA 


OllL WELL SUPPLY COMPANY © Export 


BREA AVENUE - LOS ANGELES, CALIFORNIA 


Domestic outside California 


except Canada LUCEY EXPORT CORP., New Yor’ 
















“Best Set Yet 
SAVE YOUR TUBING! 












































































Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson - Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are cemented to the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 


Sree 










































































PLASTIC 
TUBING PROTECTORS 


1306 Maury St. 
HOUSTON 10 
92 Liberty S¢. 
NEW YORK 6 
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ARMSTRUNG BROS. 
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RATCHET PIPE REAMER 
and PIPE VISE SADDLE 


Use an ARMSTRONG BROS. Ratchet Pipe 
Reamer to assure full capacity, trouble-free 
pipe work. Its spiral fluted reamer quickl 
eliminates all inside burrs for it is mill 
ground and hardened. Its drop-forged reversi- 
ble ratchet operates in the closest quarters— 
only a 12'%4-degree handle swing required. 
Will give lifetime service. 

The ARMSTRONG BROS. Pipe Vise Saddle 
brings the vise to the point of work. Attaches 
instantly to any pillar or post and provides a 
secure base (and pipe or conduit bender) for 
e'rher hinged, chain or open side pipe vises. 
Write now for full description 

catalog 









ARMSTRONG BROS. TOOL CO 
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3 31N. FRANCISCO Ave aller Velo ema \ 
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supervision of the installation of communi- 
cation equipment and direction finders in 
various parts of the world. He served in the 
Air Ministry of London as a radar technol- 
ogist. He joined the Royal Navy in 1942 
and served as an attache to the British Em- 
bassy in Washington. He resigned to become 
a citizen of the United States in 1944. 


@ Wayne B. Farley has been appointed 
district manager of the Pittsburgh office of 
The Hammel-Dahl Company of Providence, 
Rhode Island. Farley will assume complete 
responsibility for sales 
in the Pittsburgh trad- 
ing area, comprising 
West Virginia, east- 
ern Ohio and western 
Pennsylvania. For the 
three years prior to 
joining the Hammel- 
Dahl organization, he 
was chief plant layout 
engineer for the Blaw- 
Knox Company of 
Pittsburgh. During the 
prewar years, Farley 
headed the Hydrocar- 
bon Department of the 
Austin Company, who built a large plant for 
Dow Chemical Company at Freeport, Texas. 


@ Marsh S. Watson, Jr., who was gradu- 
ated from New Mexico School of Mines, De- 
partment of Petroleum Engineering, has 
left for South America to take over his du- 
ties as petroleum engineer for The Texas 
Company. Watson was formerly employed 
by Continental Oil Company. 


@ Kenneth D. Demarest, formerly with 
the Griscom-Russell Company, has been 
appointed district engineer of the Fluor Cor- 
poration, Ltd., in its New York headquar- 
ters. Demarest’s work for the last 15 years 
has been in connection with the oil, gas, 
and chemical industries. His duties have 
taken him over most of the United States 
and as far as Venezuela. 


@ William T. Gunn, Yonkers, New York, 
has been appointed director of the division 
of refining of the American Petroleum In- 
stitute. Gunn succeeds Dr. R. P. Anderson, 
the post having been unfilled since Doctor 
Anderson’s retirement on December 31, 1944. 


@ Frank L. Wiegand, Jr., has been ap- 
pointed general attorney of Oil Well Supply 
Company, U. S. Steel Corporation subsid- 
iary. Wiegand will hold this office in addi- 
tion to his present responsibility as secre- 
tary of the company. 

@ William Rufus Boyd, Jr., president of 
the American Petroleum Institute, has re- 
ceived the medal for merit for exceptionally 
meritorious conduct in the performance of 
outstanding services to the United States. 
He was elected chairman of the Petroleum 
Industry Council for National Defense, now 
The Petroleum Industry War Council, at its 
first meeting, held the day following Pearl 
Harbor. As chairman of the Council, Boyd 
directed the industry's participation in the 
greatest government-industry partnership in 
the history of the United States. 


@ E. Jj. Miller, formerly with Stanolind 
Pipe Line Company at Tulsa, Oklahoma, is 
now superintendent for McVean and Rob- 
erts, pipe line contractors. Miller will make 
his home in Odessa, Texas. 


@ Stanley D. Means has been appointed 
to the newly-created position of domestic 
sales manager for R. G. LeTourneau, Inc., 
of Peoria, Illinois. Means will have responsi- 
bility over all LeTourneau sales in the 
United States, Canada, Hawaii, and Alaska. 
His duties will include management of Le- 
Tourneau’s eastern, central, and western 
sales territories, and governmental sales, as 





Wayne B. Farley 
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well as continued personal supervision «‘ 
industrial sales. Means has been affiliate: 
with the sales department of R. G. LeTour 
neau, Inc., for the last 10 years. 


@ Dr. Robert Price Russell, president «| 
the Standard Oil Development Company, i- 
the recipient of the American Institute «f 
Chemists’ Gold Medal for 1946. The meda! 
is awarded in recognition of the achieve. 
ments of Dr. Russell as a chemist, a chemica! 
engineer, and as an administrator. 


e T. P. Sands, lubrication engineer for the 
Gulf Research and Development Company. 
Pittsburgh, Pennsylvania, has been ap- 
pointed automotive engineer in the research 
department of Monsanto Chemical Com- 
pany’s Organic Chemicals Division. Sands, 
who will work with Dr. F. L. Matthews. 
coordinator of production research and sales 
activities on petroleum chemicals, has been 
associated with Gulf for the last 10 years 
where he did considerable work in the eval- 
uation of lubricant compositions. 


@ D. W. Wofford, district superintendent, 
Roanoke district, Louisiana division, retired 
on April 22 after 25 years of service with the 
Humble Oil and Refining Company. Joel C. 
Ott, district superintendent of the Bayou 
des Glaise district, Maringouin, Louisiana, 
was transferred to the Roanoke district. 
Floyd L. Lively was promoted to district 
superintendent of the Bayou des Glaise dis- 
trict. James H. McReynolds, Jr., has re- 
turned to Humble after having been on mili- 
tary leave of absence since March 18, 1942, 
and has been reassigned to work in the reser- 
voir engineering section of the petroleum 
engineering division, Houston office. J. E. 
Ozburn, district civil engineer, London dis- 
trict, Overton, Texas, was transferred to 
the East Texas division office, Tyler, Texas, 
and promoted to office civil engineer. Jack 
S. Toler, district civil engineer, Darrow 
district, Geismar, Louisiana, was transferred 
to the London district at Overton. 


® Harold G. Osborn has been elected vice 
president in charge of manufacturing by 
directors of Continental Oil Company. He 
succeeds Dr. Walter Miller, veteran Conti- 
nental vice president, 
who retired March 1. 
Osborn has been part 
of the executive staff 
of Continental’s man- 
ufacturing depart- 
ment since November, 
1921, when he was em- 
ployed in the power 
division of the com- 
pany’s Ponca City re- 
finery. The following 
year he was made of- 
fice assistant to Dr 
Miller, became assist- 
ant manager of the 
manufacturing department in 1927, and 
manager in 1935. 


@ Fred Parks has been appointed resident 
manager of Bethlehem Supply Company at 
Houston, Texas. Parks joined the Bethlehem 
Supply organization in August, 1939, as 
city salesman at Houston. He has since held 
the position of resident manager at Dallas. 
Texas; district manager of the Ark-La-Tex 
district with headquarters at Dallas, and on 
January 1, 1946, was appointed assistant to 
division managers, retaining his headquar- 
ters at Dallas. Parks will succeed T. R. 
Miller who resigned. 

@ Earl W. Russell has been promoted to 
administrative assistant in the office of Presi- 
dent A. W. Peake of Standard Oil Company 
(Indiana). Russell joined the company in 
1928 as a clerk in the Indianapolis, Indiana. 
sales office. In 1938 he was transferred as 





Harold G. Osborn 








analyst to the sales research department 





> a 
My in the Chicago general office and in 1942 | e 
advanced to office manager of that de 
as Long Time 

, . ¢ Joseph G. Alther, formerly vice presi- | 
"of it and director of Universal Oil Products | 
dal ( ompany, has severed 
Ve ull connections with N oO y h ul t ci «} WAS ri 
ical that company after 30 

ars’ service. In May, 
the 45, his resignation 
ny, ,as accepted by the 
ap- vard of directors. 
rch \lther was available 
>m- is consultant to them 
ids, ior a period of one 
ws, 


year, which termi- 


les nated May 31, 1946. 








on lle has established a 
7 consulting cffice in 
Chicago, Joseph G. Alther 

~" ¢ Harold L. Aldrich has been appointed 
=e district’ representative in the New York | 
the office of the General Electric chemical de- | 
C. partment. In his new position Atdrich will | 
oe be G-E sales representative for Glyptal 

- alkyd resins. He joined General Electric fol- 

Sct, owing his discharge from the Navy where 
ict he was in charge of the paint laboratory and 

lis. paint factory at the Norfolk Navy Yard. He 

on. was in service from 1942 to 1946. Before en- 

ili- tering the service he worked for the United 

42. Color and Pigment Company division of the 

my Interchemical Corporation, Newark, New | 
nee Jersey, and was at one time associated with | 
E. ihe Billings-Chapin Paint Company and the | 
lis. Arco Company, both in Cleveland, Ohio. 
to ® Robert (Bob) Schmidt, recently re- * | 
as, turned to the company from 3 years in the | 





ick United States Navy, has been assigned to | 


en ote ia is F se is 7 e fe: 
wine cover the Rocky Mountain area fur Tech- 
red nical Oil Tool oien, led. He will be Pp U ‘4 2 | 4 G * | T 4 0 U T e A “ P t R ) * G 


in charge of sales and field engineering serv- 























= ice of Totco Recorders for controlled ver- 

by — drilling, with headquarters at Casper, | Occasionally we hear about a Case Oilfield Engine that has run 

He ee weer aa _ | non-stop for a year or more, even up to two years. Such excep- 

~d © Dr. Gustav Egloff of Universal Oil | tional runs reveal the extra ENDURANCE which has earned 
Products Company has been awarded a_ | c = 
Certificate of Appreciation from the War | the respect of oil operators for Case engines. 
Department for his services during the war. This endurance reduces the risk of forced shut-down, cuts 
e R. E. “Skeet” Berry has joined the down the attendance required, makes minor maintenance really 
Rocky Mountain staff of The Axelson Man- minor, puts off the day of major overhaul. Case endurance 
ufacturing Company. “Skeet” was formerly | ‘ E : . 
employed by Axelson prior to his entrance | comes mainly by making every part a bit better than might seem 
into the U. S. Navy from which he was re- | necessary. 
cently retired to inactive duty, holding the | : ° 
rank of lieutenant. The addition of Berry to | Shown above, taking 240 barrels daily from a 4500-foot well 
this division will augment the services of | in Orange County, California, on a 24-hour, 7-day schedule, 
Harry McCoy. McCoy has been connected _ | is the 42 H.P. Model “DE.” Other sizes are the “SE,” rated at 
with the Axelson Company for the last 11 | , h H.P. Model “LAE.” F full inf 
vears, having worked during this period in 28/2 H.P. and the 61 H.P. - = ; en 
many districts of the tion call the distributor who maintains service in your area. 

ind Mid-Continent divi- ’ J. I. Case Co., Racine, Wis. 
sion and was trans- 
ferred to the Rocky 

>nt Mountain division a DISTRIBUTORS 

at year and a half ago. . , 

a e Frederick A. Southwest Machinery Co., 1900 Linwood Blvd., Oklahoma City, 

eld Stevenson, president Tulsa and Hobart, Okla. 

as. of American Car and Wm. K. Holt Machinery Company, San Antonio, Texas 

am Foundry Company, A il T 

eats was elected a member Southwest Equipment Company, Dallas and Kilgore, Texas 

to _—— eS The Gulf Tractor and Equipment Company, 

ar- mittee o at com- 

z. sone 64 6 Ginsu aust | 3100 Polk Street, Houston, Texas 
ing of the board of | —_—_ 

, directors. Frederick A. Stevenson 

oO 

>si- @ William L. Jenkins has been appointed Sy =] 

ny manager of the recently created electronic 

in applications development department of The INES 

na, B. F. Goodrich Company. Jenkins joined de FIELD ENG 

as the company in 1940 and for the last several Poe rr | ~— 
years had been an experimental engineer. 
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DA Pressure Control 
NOTE THE FEATURES 


MERCURY SWITCH 


Hermetically sealed mercury switch is used. 
They cannot be affected by dust, dirt or 
corrosion; nor are they-subject to open arc- 
ing, oxidation, pitting or sticking of contacts, 
all common causes of contact trouble. This 
switch will give better control service and 
longer control life. 


BOURDON TUBE 

(Hidden back of cover) 
The Bourdon tube is the actuating element 
of the control. It is the oldest known, tried 
and proven element, having been used in 
gauges for many years. 
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OUTSIDE ADJUSTMENT 


The outside double adjustment with the 
calibrated dial and pointers is a convenient 
feature, making it very easy to set the re- 
quired operating range, plainly visible on the 
dial. All guesswork is eliminated. 
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GLASS FACE 


The glass face on the cover permits seeing 
the entire operation of the control in plain 
view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
whenever servicing becomes necessary. 
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Consult Mercoid on pressure, temperature, 
liquid level or automatic mechanical control problems. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinois 


THE ASSURANCE 


BUILT IN EVERY 


VIERCOID 








LAUGH wiry BARNEY 





: oung Man: I’m in bad trouble over my 
girl. 

Pastor: What seems to be the difficulty? 

Young Man: I’ve been telling her so many 
nice things about herself that she’s getting 
conceited. If 1 stop she’ll think I don’t like 
her any more, and if I keep on she’ll think 
she’s too good for me. 

Ci 7 7 


A sweet young thing was watching some 
soldiers drill. A rifle volley rang out. With a 
scream the lovely lady shrank back into 
the arms of a young soldier. 

“Oh!” she exclaimed, blushing. “I was 
so frightened by the rifles. Won’t you please 
forgive me?” 

“It’s all right,” the soldier assured her. 
“Let’s go over and watch the artillery.” 

. v ¥ 

He was gazing rapturously at a_ huge oil 
painting of ashapely girl in only a 
tew strategically arranged leaves. The title 
of the picture was “Spring.” Suddenly the 
voice of his wife snapped, “Well, what are 
you waiting for, Autumn?” 


v 7 gy 

My secretary says she has about decided 

to marry a sailor and rear admirals. 
7 7 i 

The employer was getting discouraged 
with his new secretary. He decided to test 
her 1.Q a little. 

“Did you ever hear of Wilson?” he asked 
her. 
“No.” 
“Roosevelt?” 


“Cleveland?” 
“Is his last name Ohio?” 
7 7 5 
Boy! That party last night was swell... 
it was really great while I lasted. 
7 v v 
God made a machine; the machine made 
men. 
Doctors, lawyers, priests and then, 
The devil got in and stripped the gears, 
And turned out the first batch of engi- 
neers. 


Y A - 
Bill: A funny thing happened to my 
mother in New York. 
Joe: 1 thought you said you were born in 
Chicago. 


7 v i 
A little girl was proudly showing her 
playmate their new home. “This is my dad- 
dy’s den. Does your daddy have a den?” 
“No, he just growls all over the place.” 


7 5 id 
Voting clerk: What party do you affiliate 
with? 
Mountain girl: I ain't a-tellin’. The party 
I affiliate with ain’t divorced yet. 
7 7 A 
A diplomat (we read) is a person who 
can tell you to go to the devil so pleasantly 
that you're raring to get started. 
7 y i 
A golfer trying to get out of a trap, said, 
“The traps on this course are very annoying, 
aren’t they?” 
Second golfer, trying to putt: “Yes, they 
are. Would you mind closing yours?” 
7 7 7 
To get along in a big city, a girl must 
cross the streets cautiously and her legs 
recklessly. 


Business Friend: How’s that secretary 
you hired making out?” 

Executive: Well, I suppose she is doing al! 
right. She’s got the files and other things «. 
mixed up that we just can’t get along with: 
out her. 

g y y 

Lawyer: Then you say this man was 
drunk ? 

Witness: I do not. I simply said he sat in 
his car for three hours in front of an exca- 
vation waiting for the light to turn green. 

al v 7 
; Waiter: May I help you with the soup, 
sir? 

Diner: What do you mean, help me? | 
don’t need any help. 

Waiter: Sorry, sir. From the sound | 
thought you might wish to be dragged 
ashore. 

y 7 y 

A war contractor notified government 
officials of his difficulty in obtaining thread 
cutters to thread a shipment of piping ur- 
gently needed for a war job. 

“Send the pipe right away,” came the 
prompt reply, “you can ship the threads 
later.” 

i if i 

“It seems silly instructing soldiers in the 
use of arms! I’ve never met one who needed 
instructions,” she said. 

7 i A 

A Southern gentleman sent his dark serv- 
ant out to get a cup of water from the well. 
Scared witless, the Darky ran back, shout- 
ing, “Massa, ah ain’t doin’ dat; dere’s a 
crocodile at de bottom ob dat well!” 

“Tut, tut, Ebony,” the white gentleman 
said, “Pay no attention. That crocodile is 
as afraid of you as you are of him.” 

“Well, suh,” the Darky quipped, “if dat 
crocodile is half ’fraid ob me as ah am ob 
him—den dat water ain’t fit to drink!” 

7 v 7 

Did you hear about the little moron who: 

Died with his boots on so he wouldn’t 
hurt his toes when he kicked the bucket? 

5 A v 7 

A well-known efficiency expert died and 
was accorded a magnificent funeral. The 
pallbearers were carrying the casket down 
the steps of the church when the lid sud- 
denly popped open and the deceased sat 
upright and exclaimed, “If you’d put this 
casket on wheels, you could lay off four 
men.” 


y 5 A r 
SPECIALIST 

Man (making conversation with child on 
the bus): What does your father do?” 

Child: He paints. 

Man: What does he paint? 

Child: Men and women. 

Man: Oh, he’s an artist. 

Child: No, he paints MEN on one door and 
WOMEN on the other. 


7 A y 
Teacher: If I lay three eggs here and five 
eggs there, how many eggs will I have? 
Skeptical Pupil: I don’t think you can 
do it. 


7 7 v 
Coed: What position does your brother 
play on the team? ; 
Gal: A sort of a crouched, bent position. 
7 v v 
The rising generation seems to retire just 
about when the retiring generation is arising. 
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Product 
No. 620 


CASING SHOULD BE SCRAPED 
WHILE THE RIG IS UP 


especially when the time comes to ‘‘com- 
plete’ your well with the successful 


BAKER 


ROTARY CASING SCRAPER 


Unless the inside of your casing—the 
“werking surface’’—is smooth and clean, 
there always is danger of encountering dif- 
ficulties in future down-hole work. The use 
of a Baker Rotary Casing Scraper eliminates 
that hazard, for it effectively removes all 
hardened cement, scale, burrs from gun- 
shot holes, and other obstructions, leaving 
the casing smooth and clean to its full 1.D. 


PREVENTS FUTURE DAMAGE 
TO PACKERS OR SWABS 


When casing has been cleaned of all in- 
side obstructions by a Baker Casing Scraper, 
you know that the rubbers on packers and 
swabs will not be damaged in your future 
operations— you know that no burrs from 
gun-shot holes remain to interfere with later 
down-hole work. 


TIMING IS IMPORTANT 


The time to do a scraping job on your 
casing is while all equipment is still in posi- 
tion and the crew is on hand. It is then 
a simple inexpensive matter to include a 
Baker Rotary Casing Scraper in the string 
as a “follow-up” behind the bit when drill- 
ing out cement. That is the ‘‘ounce of pre- 
vention” which will leave your casing smooth 
and clean to its full I. D., and save a ‘‘pound 
of cure’ at some future time. 





Look on Page 357 of your Baker (or Com- 
posite) Catalog, then call the nearest Baker 
representative for action. 


BAKER OIL TOOLS. INC. 


Houston — Los Angeles — New York 


YOUR CREWS CAN RUN IT EASILY —— SENSIBLE RENTAL RATES 
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SPOT RECONDITIONING PIPE LINES 


By W. H. T. THORNHILL 


Vice President, Wailes Dove-Hermiston Corporation 












FIG, 1. The first step in reconditioning pipe lines calls for a 
cleaning after the line is uncovered. In this instance a hand- 
operated machine was used to remove all foreign matter. The 
surface was then dried with an acetylene torch. 


FIG. 2. Above right, the first of two 
coats of a coal tar base coating is ap- 
plied over the entire surface of the pipe. 


Mi any companies have found it nec- 
essary over the years to recondition old 
pipe lines that were originally laid with- 
out any pipe coating or with an inade- 

quate coating that 
| EXCLUSIVE | failed to protect the 

pipe against soil cor- 
rosion. If the sections are extensive, the 
usual practice is to lift the line, clean it, 
spot weld the worst pits, sometimes re- 
placing pipe that is not worth salvaging, 
and then recoat the line with a hot ap- 
plied coal tar base enamel together with 
a shield of 15-lb. coal tar saturated as- 
bestos felt bonded to the enamel. Usual- 
ly the cleaning, priming, coating, and 
wrapping are done by means of line- 
traveling machines. 

Frequently short sections consisting of 
several hundred or possibly several thou- 
sand feet of pipe are in such bad shape 
that the problem of reconditioning is 
more or less in the nature of an emer- 





FIG. 3. A wrapper of 12-o0z. 
Aar saturated fabric mem- 
brane holds the wet first 
coat in place and serves as 
a base for the second coat. 


FIG. 4. If it is necessary to 
fill the ditch immediately 
after giving second coat, a 
sheet of coal tar saturated 
asbestos felt is applied. 
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cency. This often occurs where pipe 
ey sses under a road. At such locations 
th: dip in the pipe has created a drain- 
ize basin that accelerates the corrosion. 
In many sections of Oklahoma, particu- 
larly, coal dust and coal slack are used | 
as a filler on road crossings. These ma- 
terials, of course, create an acid condi- 
tion in the soil that intensifies the cor- 
sive conditions. Oftentimes soil that 
yas practically virgin at the time the 
pipe line was laid has become farm land 
and due to local farm methods has be- 
come much more corrosive than when 
the pipe line was first laid. 

Reconditioning work of this kind fre- 
quently necessitates the use of a cold 
applied coating instead of the hot enamel 
coating. The work is usually done with 
the pipe in the ditch and the proper 
cleaning and application of the hot ma- 
terials is rather difficult. Furthermore, 
the work often has to be done in a sin- 
gle day. This is often impractical be- 
cause of the time taken to allow primer 
to dry and to heat the kettles. A cold 
coating is the practical answer to the | 
problem, but it is obvious that it should | 
be waterproof and approach as nearly | 
as possible the thickness and durability 
of the hot applied material. Thin cold 
applied paints are valueless. 

Several of the major oil companies 
within recent years have adopted a prac- 
tice of spot reconditioning with a coal 
tar base combination that is proving very 
satisfactory. The pipe is scraped free of 
dirt and cleaned by hand-wire brushing 
or a hand-operated cleaning machine to 
remove all loose rust, scale, loose paint 
film, and other foreign matter. Often 
the surface is dried with an acetylene 
torch and then is given a cold applica- 
tion of a coating of material having a 
heavy bodied coal tar base with thixo- 
tropic properties. This can be applied 
by a stiff brush or by gloved hands and 
can be sprayed, if desirable. It is ap- 
plied at the rate of about 40 sq. ft. per 
gal. While still wet the coating is wrap- 
ped with a 12-o0z. tar saturated fabric 
membrane or with a 0.015-in. fiberglas 
wrapper of a width required for the size 
of pipe being treated. This fabric holds 
the wet material in place and also serves 
as a base for a second coat. 

A second coating of the same material 
is applied immediately after the wrap- 
per at a spreading rate of about 60 sq. 
ft. to the gal. This is followed by a wrap- 
ping of 15-lb. coal tar saturated asbestos 
felt. Sometimes the felt is wrapped com- 
pletely around the pipe and sometimes a 
sheet of it is laid on the coated pipe so 
that it covers about 75 per cent of the cir- 
cumference. 

One major company expects to have 
several trailers constructed upon which 
will be an air compressor, spray equip- 
ment, cleaning tools, drums of coating 
material, wrapping materials, and other 
accessories. The air is to be used for op- 
erating air-driven cleaning tools and 
spray equipment. 

This method of spot reconditioning has 
been found by many to be an improve- 
ment over previous methods and has 
given quite satisfactory results. 

xk** 
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FOR SMALL AND 
MEDIUM - SIZED JOBS 





© Used one at a time, or in combination, 
a battery of “Full-Flow” Jacket Water 
Coolers by Young, offers you a new 
high degree of efficiency, flexibility and 
economy in cooling gas, gasoline or 
diesel engines. Manual or automatic 
controls meet varying requirements by 
cutting in the necessary number of 
coolers, or by regulating shutters on 
single unit installations . . . consistently 
maintaining optimum engine tempera- 
tures for maximum performance at low- 
est cost. Another saving is provided by 
the closed-type system which prevents 
loss of coolant by evaporation and dan- 
ger of damage from foreign materials 
mixing with the cooling liquid. A spe- 
cially designed unit may be included 
to cool engine lubricating oil. Years of 
engineering experience and the exact- 
ing tests of severest usage are back of 
the “‘Full-Flow” line of coolers, so pop- 
ular with the petroleum industry. 


YOUNG 


HEAT TRANSFER PRODUCTS 


OIL COOLERS * GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS HEAT EXCHANGERS 
INTERCOOLERS * EVAPORATIVE COOLERS ENGINE JACKET WATER COOLERS 
GAS COOLERS ° UNIT HEATERS CONVECTORS * CONDENSERS = AIR 
CONDITIONING UNITS * EVAPORATORS HEATING COILS * COOLING COILS 
AND A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT 


YOUNG RADIATOR CO., Dept. 2#6-F, RACINE, WIS., U.S.A. 


Oil Field Equipment Distributors 


Mid-Continent Area: THE HAPPY COMPANY, Drawer 770, Tulsa, Oklahoma 
West Coast Area: A. R. FLOURNOY COMPANY, 609 S. Grand Ave., Los Angeles, Califurnia 


Standard Model (left) and Master 
Series ‘‘Full-Flow’’ Coolers pro- 
vide utmost efficiency in jacket 
water and oil or gas cooling. 


“QUADS” FOR 
BIG REQUIREMENTS 





For even larger jobs, “Quad” 
Coolers provide the same out- 
standing features of the Master 
Series . . . also save space. 
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Wells pumping oil from under the sea are closely spaced along the waterfront at Long Beach, California. 


PUMPING DIRECTIONALLY DRILLED WELLS 


0: 


particular interest in California 


tideland drilling operations has been 
ihe scientific development of directional 
drilling. Originally whipstocking was a 


mere formality of 
placing the bottom 
hole in a pool of oil 
me distance vertically from the der- 
rick. When it was desirable to drill for 
1 pool beneath the bed of the ocean, it 
was a proposition of placing a series of 
derricks in line and whipstocking out 
accordingly. It is now accomplished with 
complete coverage of the producing zone. 
Wells are very frequently drilled some 
0 units in a line, three or four units 
deep. It is generally believed the first 
line wells reach out the farthest in the 
upper part of the formation and each 
succeeding well in the same line enters 
formation closer and takes in a 
reater drainage area horizontally. The 
depth of the formation and the distance 
from the location of the derrick deter- 
\ine the number of wells that can be 
rilled in any given pool. 


the 


Derricks are mounted on rollers and 
skidded from one location to another, 
making considerable saving. Likewise 
the mud pumps and entire rig are moved 
as a unit and the time required from the 
completion of one job to the spudding 
in of another is a matter of hours. Port- 


able pulling equipment is used for serv-. 


icing after completion and in some cases 
the standard portable type of mass der- 
rick is used. In the case of one major 
operator in California a standard der- 
rick is mounted on wheels and operates 
on a track covering five or six wells. 
Exceptionally good performance of 
sucker rods has been obtained on whip- 
stocked wells. When directional drilling 
first made its appearance, 90 days was 
considered a reasonable length of time 
for sucker rods and not more than six 
months for the life of tubing. Although 
the life of sucker rods and tubing is not 
definitely established under present op- 
erating conditions, it is a known fact 
that many wells will pump for months 
without the rods parting. 2+ 


Rows of completed wells direction- 
ally drilled to find oil under water. 
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Joins Lufkin 


slenn Henderson, veteran oil field sales 
nd service engineer in the California oil 
ficlds, fecently joined the sales staff of Luf- 
kin Foundry and Machine Company and 
will be stationed in 
the Los Angeles of- 
fice. 

Henderson has a 
record of 27 years in 
oil field sales work in 
the California fields, 
dating from 1920 
when he began with 
D + B Pump Supply 
Company as manager 
of Bakersfield, San 
Joaquin Valley, and 
Santa Fe Springs 
stores. In 1933, upon 

Glenn Henderson the purchase of the 
D + B Supply Company by Emsco, Hen- 
derson was manager of the San Joaquin 
Valley division. Since that time he has been 
acting as vice president and sales manager 
of Mills Alloys, Inc., with Parkersburg Rig 
and Reel Company, and later as manager of 
the oilfield division for Pacific and Western 
Gear Works. 


ix) 





Director United Engineer’g 


Colonel W. F. Rockwell, board chairman 
and president of Rockwell Manufacturing 
Company, has been elected to the board of 
directors of United Engineering and Foun- 
dry Company, Pittsburgh, Pennsylvania. 
United Engineering manufactures heavy 
duty machinery used by the steel industry. 

Colonel Rockwell’s interest in the ma- 
chinery industry is one of long standing. 
Thirty years ago, when in private practice 
as a consulting engineer, he helped to per- 
fect the development and practical applica- 
tion of many machine tools now commonly 
used in industry. Machinery manufacture, 
too, is an important phase in the operations 
of Rockwell Manufacturing Company. 

Colonel Rockwell has the unusual dis- 
tinction of being chairman of the board of 
three companies that are listed on the New 
York Stock Exchange. His directorships em- 
brace four firms that are listed on the “Big 
Board.” By special permission he is serving 
as a director of two National banks. 


Elected vice president 


A. P. Hall has been elected vice president 
of American Chain and Cable Company, 
Inc. Before joining the company in 1944, 
he had been in the steel industry for 22 
years and is well known in the metal and 
allied fields. He will continue his present 
duties as general manager of sales, and his 
headquarters will remain at 230 Park Ave- 
nue, New York City. 

Born in Kingston, New York, he was 
graduated from the Kent School in 1918 and 
from Princeton University in 1922. During 
World War I he served in the Army and 
became an officer in the Field Artillery Re- 
serve Corps. 


West Coast manager 


The appointment of Frea C. Ripley, Jr., 
as manager of oil well and export sales, Cali- 
fornia division of Ideco, has been announced. 
His headquarters will be at Torrance, Cali- 
fornia. According to G. W. Walton, vice pres- 
ident of machinery and export oil well sales, 
Ripley will be in charge of International 
Derrick and Equipment Company direct 
sales of oil well equipment on the Pacific 
Coast both for domestic and export markets. 
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Constant, careful 
control through every 
step of manufacture assures 
dependable performance, safety and 
long life in Wickwire Spencer Wire Rope. 


HOW TO PROLONG ROPE LIFE 
AND LESSEN ROPE COSTS... 


Thousands of wire rope users—old hands and new—have 
found “‘Know Your Ropes’ of inestimable value in length- 
ening life of wire rope. Contains 78 “right and wrong” 
illustrations, 41 wire rope life savers, 20 diagrams, tables, 
graphs and charts. 


SEND FOR YOUR FREE COPY 





Send your wire rope questions to 


WICKWIRE SPENCER 
STEEL 


A DIVISION OF THE COLORADO FUEL AND IRON CORPORATION 
EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK 18, N. Y. 
Abilene (Tex.) - Boston - Buffalo - Chattanooga - Chicago + Denver - Detroit 
Houston « Los Angeles - Philadelphia - San Francisco + Tulsa + Worcester 
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Senator O’Mahoney addresses New York Nomads 








Left to right: W. J. Campbell, Petroleum Machinery Corporation; R. M. Dinges, Continental Supply Company; W. G. Green, president Engineer- 
ing Laboratories, Inc., Tulsa, Oklahoma; Senator Joseph C. O’Mahoney, Wyoming; William R. Boyd, president American Petroleum Institute; 
John H. Baird, president New York chapter of Nomads, and E. H. Trammel, Mission Manufacturing Company. 



































DEPENDABLE 


" AS THE NAME THEY BEAR 


RADIAL 


ROLLER BEARINGS 


Engineered specifically for extra 
heavy duty applications where the 
load is radial, AMERICAN RADIAL 
ROLLER BEARINGS function smoothly 
and dependably under the most 
exacting service conditions. Special- 
ized construction, flawless materials 
and precision manufacturing, set 
them apart as the most dependable 
bearings yet designed for radial 
loads where strains are greater... 
where toughness, super-strength and 
smooth, continuous, trouble-free per- 
formance are absolute requisites. 
AMERICAN RADIAL ROLLER BEAR- 
INGS are made in 5 styles, 4 S.A.E. 
series and 85 sizes. Special designs 
to order are also available. Write 
for complete data or send us your 
requirements for analysis and rec- 
ommendations. 


AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PA. 


Pacific Coast Office: AMERICAN 
1718 S. Flower Street ‘iuue=—nnEE 
Los Angeles, Calif. 


Heavy-Duty ROLLER BEARINGS 
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In the postwar world, oil can never again 
be made the instrument of exploitation, Sen- 
ator Joseph C. O’Mahoney told the New 
York chapter of Nomads, and their 300 
guests, at their annual dinner in New York. 

The shape of the world, and its economic 
and political structure, must be used for 
the benefit of all, O'Mahoney said. The 
principles of the Atlantic Charter, later rec- 
ognized at a formal conference between this 
government and Russia at Moscow, held 
that the world’s natural resources must be 
free to everyone. Unless the countries of 
the world adhere to this principle, we can 
not avoid future disaster in the form of an- 
other war, the Senator told his audience. 

W. R. Boyd, Jr., president of the Amer- 
ican Petroleum Institute introduced the 
Senator. Presiding was John H. Baird, presi- 
dent of the New York Chapter of Nomads. 
William G. Green, president of Engineering 
Laboratories, Inc., Tulsa, Oklahoma, and a 
member of the Nomads’ Board of Regents, 
spoke briefly on the national organization. 

Among the international guests present 
were: Juan Bennasar, chief of the commis- 
sion in the United States, Argentine Govern- 
ment Oilfields, Buenos Aires, Argentina; 
P. K. Ozinga, drilling superintendent, Shell 
Company of Ecuador Ltd., Quito, Ecuador; 
A. J. Machicao, Bolivian Government Oil- 
fields, La Paz, Bolivia; M. Schwab, Jean 
Bertaux and Roger Battin of the SN Marep 
Mission in New York and Pierre Abadie of 
the SN Marep Mission in Washington; J. 
C. Ledermann, field superintendent, Societe 
Nationale des Petroles du Languedoc Med- 
iterraneen; S. Mekartumov and N. S. Ti- 
odimfee of The Government Purchasing 
Commission of The Soviet Union in the 
USA., Washington, D. C., and Phil Reed, 
district manager, Richmond Exploration 
Company, Maracaibo, Venezuela. 

Also present were H. M. Hohmann, Ba- 
taafschi Petroleum Maatschappij, The 
Hague, Holland; R. M. Tychanowicz, Polish 
Supply and Reconstruction Mission in North 
America, Washington, D. C.; Enrique Otero, 
publisher of El Nacional, Caracas, Vene- 
zuela; J. D. Fullerton, production superin- 
tendent, Apex Trinidad Oilfields, Fyzabad, 
Trinidad; W. J. Connley, Creole Petroleum 
Corporation, Caracas, Venezuela; B. A. 
Myers, vice president and director, Interna- 
tional Petroleum Company, Toronto, Can- 
ada; C. B. Hopkins, director, Imperial Oil 
Company, Toronto, Canada; Ross McAllis- 
ter, Campbell McKee Company, Montreal, 
Canada, and S. Kajfez, Cardwell Manufac- 
turing Company, Constantinople, Turkey. 


To new post 


Appointment of George P. Lehmann to 
the newly created post of assistant manager 
of the General Electric Plastics Divisions 
was announced by William H. Milton, Jr., 
manager of all G-E plastics operations. 
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A.i.ML.E. officers at Tulsa meeting 
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OFFICERS OF AIME AT TULSA MEETING. Left to right: W. A. Bruce, Carter Oil Company; William H. Strang, AIME, secretary, Petroleum 
Division; John P. Hammond, Amerada Petroleum Corporation; Richard W. French, Jr., Continental Oil Company; Herbert F. Beardmore, 
Barnsdall Oil Company; William B. Berwald, Ohio Oil Company; P. P. Manion, Stanolind Oil and Gas Company; Louis S. Cates, President 
AIME; A. B. Parsons, AIME secretary; Everette DeGolyer, DeGolyer and MacNaughton; John R. Suman, Standard Oil Company (New Jersey) ; 
R. C. Earlougher, Earlougher Engineering, and J. R. McWilliams, The Carter Oil Company. 


Made vice president pany after his discharge from the U. S. as manager of the Philadelphia company, 

American Meter Company has announced Army Air Forces in November, 1945. He has a post held since February 1, 1926, he was 
the election of Col. R. W. McClenahan as a been active since that time working on commissioned a major in March, 1942, was 
vice president of the company. special assignments for the company. promoted to lieutenant colonel on Septem- 


Col. McClenahan returned to the com- 


Granted a leave of absence from his duties 


ber 1, 1942, and to colonel on April 3, 1943. 























ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 
/NDIANAPOLIS /ND. 


323 W TENTH ST. 








PUMPS 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 





CENTRIFUGAL RECIPROCATING 




















BRANCH OFFICES: NEW YORK HOUSTON 
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Opportunities 


now with 


THE STANDARD OIL CO. 
(Ohio) 


for 


Technical Men 
ind 


Rolinery 
Engineers 


* Refinery Process Engineers 


* Refinery Mechanical Engineers | 


* Refinery Metal Inspectors 
* Refinery Chemists 


* Industrial Engineers 


* Layout, Design and 
Estimating Engineers 


* Draftsmen 


Now is your chance to advance 
with this company’s fast expanding 
operations—to join a company that 
believes in taking good care of its 
people. 

All positions listed are in Ohio— 
and are open now! Starting salaries 
from $2500 to $4800, depending on 
background. Ages 25 to 45. We will 
help you find a home. All applications 
kept confidential. 

Good technical education with 
craduate degrees required for many 
of these openings. Three to five years 
refinery experience desirable for sev- 
eral of the positions. Several men 
wanted with ability to assume man- 
agement responsibility. 

[xperienced draftsmen needed also. 

State fully your educational qualifi- 
cations and experience. Write at once 


to— 


Mr. J. P. Jones 
The Standard Oil Co. (Ohio) 
1782-G Midland Bldg. 
Cleveland 15, Ohio 
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Houston Nomads 


The Houston Chapter of Nomads met May 
27 in the Varsity Room of Ye Olde College 
Inn. President Charlie Thornhill presided 
over the meeting, which was attended by 
54 members and guests. Guests included 
James H. McCabe, E. W. Saybolt and Com- 
pany; J. D. Rice, W-K-M Company; M. B. 
Baylor, Gribben and Baylor; J. S. McCune, 
Humble Oil and Refining Company; Paul 
Richmond, recently discharged from the 
Navy; H. C. Ross, Edwin Ross, and Lew 
Bronzan, Baash-Ross Tool Company; R. P. 
Bovard, Merco-Nordstrom Valve Company, 
and Stewart B. Beckley, Brown and Beck- 
ley. Sam Low, Houston attorney, was guest 
speaker. 


Eleeted board chairman 


James J. Cosgrove, vice president and 
general counsel of Continental Oil Company, 
was elected chairman of the board of direc- 
tors of the company at a special meeting 
of the board held in New York City June 
10. The by-laws of the company were 
amended to give the chairman executive 
powers. Cosgrove has been with Continental 
Oil Company since 1929. 


New representatives 


Wm. W. Nugent and Company, Inc., (|); 
cago, have appointed the following new 
representatives. 

Leekley and Hergenreather,, Wilshire-Wii- 
ton Building, 639 South Wilton Place, Los 
Angeles 5, California. 

Brundage Supply Company, 192 Front 
Street, New York 7, New York. ” 

Acme Engineers, 730 M & M Building, 
Houston 2, Texas. 

General Equipment Company, 3908 Oliv. 
Street, St. Louis 8, Missouri. 

John H. Doerner, 111 East 4th Street. 
Cincinnati, Ohio. 


Joins Thermoid 


Thermoid Rubber Division of Thermoid 
Company, Trenton, New Jersey, announces 
the appointment of Edward C. Hoeflich as 


industrial sales promotion manager as of 
May 1. 


Hoeflich formerly was connected with Ace 
Manufacturing Company of Philadelphia, 
as sales and advertising manager, and Henry 
Disston and Sons of Philadelphia as manager 
of steel specialties division. 





In new plant 


S. P. Tschappat, president of Hercules 
Tool Company, has announced the change 
in location of that company to its new offices 
and plant at 1201 West 17th Street, in the 
heart of West Tulsa. The former location 







TOEEGR RES. 


‘ Aaa A cod F si : 


Security Valve sold 

The Security Valve Division of Security 
Engineering Company, Inc., Whittier, Cali- 
fornia, a member of Dresser Industries, Inc., 
has been acquired by the Kerotest Manu- 
facturing Company, Pittsburgh valve manu- 
facturer, according to an announcement by 
Edward G. Mueller, Kerotest president. 

A new manufacturing plant has been ac- 
quired at Slauson and Alcoa Avenues, Los 
Angeles, where the present line of Security 
cast and forged steel valves and Kerotest 
valves will be produced for Pacific Coast 
and western distribution. 

At the same time, Mueller announced the 
formation of a new company, The Kerotest 
Pacific Company (to be operated as a sub- 


was 1073 North Owasso. The modern offices 
are of brick and tile, and the plant that 
joins the office building is of steel. 

Tschappat also announces that Don G. 
Rhoads, formerly of Continental Motors, 
has joined Hercules Tool Company as an 
engineer. 


sidiary of the parent Pittsburgh company, 
Kerotest Manufacturing Company), in or- 
der to more satisfactorily serve the many 
customers of both Security valve and Kero- 
test throughout the western states. 


The purchase included all the present 
stocks, designs, goodwill, and equipment of 
the Security Valve Division. For many years 
Security has been an outstanding West Coast 
producer of steel refinery, industrial, and 
marine valves. 

General sales offices will be at 3305 East 
Slauson Avenue, with district sales offices 
in San Francisco, Houston, Chicago, Odessa, 
and New York. Sales representatives will be 
stationed in Tulsa, New Orleans, Richmond, 
Virginia, and Charleston, West Virginia. 





Kerotest Pacific Company plant, Los Angeles, new peaene Kerotest Manufacturing 


Company, Pittsbu 
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Joins Franks IT'S THE FOOTAGE OF HOLE IN THE OIL SAND THAT COUNTS . , 

















Chi corritt A. Visser, formerly executive in tee. 
new harge of the manufacturing engineering 
., division of Manning, 
Wil. -; Maxwell and Moore, 
, Los { has been named vice Drillers said: 
president and works 
Front manager of Franks 
Manufacturing Cor 662 ss 99 
ding, § poration of Tulsa, ac- lit «245% © 
cording to Carl White, 
live Jr., president. 
: Visser was born and e ° - e 
aie educated in the Neth- until Zublin did it! 
erlands, graduating 
from the University of on ee 
Delft in Europe with 
noid G. A. Visser an M.E. degree. 
nces bat . 
h as to South America 
s of [echnical Oil Tool Corporation, Ltd., has 
-ent P. T. Bannerman, a laboratory and 
Ace field trained sales and 
hia, service engineer, on a 
nry ' six months’ trip to 
ger South America. 
Bannerman is now 
in Colombia, and will 
ices proceed down the East 
' coast of South Amer- 
that Se : 
! ica to Argentina, re- 
ec turning by way of the 
% West coast to Mexico 
ors, ° 
on where he will cover 
the Mexican oil areas 
before returning to the 
United States. 
: e. S. Seen Upon completion of 
his South American trip Bannerman will iis . 
journey to oil areas in the Near East, India. a! or t zonta | Drilling is Now 
and the Netherlands East Indies. 
7 
an Established Success 
Opens Denver office 
The executive offices of the Continental | 
Supply Company, Dallas, Texas, have an The producing sands in your wells can now be penetrated hori- 
nounced the opening of an office in Denver. zontally, with full size drain holes. 
(olorado. This latest Continental sales point sie 
is in the U. S, National Bank Building. Production can be appreciably increased by the multiplied 
George A. Stout is representative. drainage that horizontal drill holes make possible. 
J. R. Chapman, district manager at Cas- 
per, Wyoming, will supervise the operation The patented Zublin method is amazingly simple. Hydraulic 
~ of the Denver office, according to the Con- pressure is transmitted through the drill pipe to the turbine bit. 
or - tinental announcement. 
ny The drill pipe doesn’t rotate, but the bit drills outwardly and 
wi Purchases Flotrol horizontally at any depth, right through the producing oil sands. 
The Warner Lewis Company, Tulsa, Okla- | h : ‘cal hol . 7 
¥ homa, has acquired full ownership of Flotro! _| You get the production that the vertical hole can’t obtain. 
Systems, Inc., and will move Flotrol head- wali “ane 7 
rs vuasinen testes Hane Yack: Cite to Telnaes | We are apr to take full responsibility for drilling hori 
|, according to an announcement by Warner | zontal drain holes in your wells. 
Lewis, president of the Tulsa firm. ‘tes ‘ , = : 
Rescuthy the Warner Lewis Company | The drilling of drain holes requires no additional casing. 
st purchased a warehouse and office building | , 
s n Tulsa. The building has facilities for | ; Full details, test records and costs upon request. 
a, heavy warehousing and storage and is adja- | Inquiries for Franchises and Manufacturing Rights invited. 
eC ent to trackage, it was stated. 
i, The Flotrol company is manufacturer of 


le Lewis Excel-So water separator and fil- | T J R 6 i Be = B IT COMP A nN v 


er, which was designed specifically for the , ; 
Ofice of the Chiet of eso during the (Under the ownership of John A. Zublin) 
early stages of the war. More than 4000 of 2369 E. 51st St. (Phones: JE. 4433, 6151) Los Angeles 11, Calif. 
the units, ranging in capacity from 50 to 
1000 gal. per min. were supplied to many 
branches of the Army and Navy for use 
hroughout the’ world. 

“Postwar applications have much greater 












: . ey 
potential use in the petroleum and chemi — 
cal industries,”- the announcement stated. eS 

The Excel-So Separator not only extracts =a 


| undissolved water from motor or aviation : P oe as 
‘uel, but also, because of its design, removes ‘ 
: solids, rust particles, and muck from the vd o 4 i Z o HD T A L 
fuel. - ae” 
The Warner Lewis Company, besides own- | : ‘ et ) 
ing Flotrol, represents several manufacturers : Ww FE 8 u S R i L t I N G <—ZT Z 


f equipment for the oil industry. 
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PROMOTES POWER 
Pleases Pocketbook 





All SAND-BANUM Does is to 
Remove and Prevent Boiler 
Scale and Corrosion Automati- 
cally, in Absolute Safety to per- 
sonnel and Equipment, while 
your equipment operates, re- 
gardless of water or operating 
conditions. 


































































































The Entirely Different Boiler and 








Engine Treatment” 























ALL SAND-BANUM Does is 











to automatically: Increase 











Power, Reduce Fuel Costs, 





Maintain Production... 


AND 








YOU can prove it to your 











entire satisfaction. 

















We only ask you to ask for de- 











tails of our test offer with YOU 











as the Judge and the Jury. 











WHY DELAY 
You Ask Us Today 


























AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N. Y. 


























Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 








ond at other convenient points including 
leading supply houses 




















Export Representatives 


PETROLEUM MACHINERY CORP. 
30 Rockefeller Plazo New York 20, N. Y. 
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Gude moves up 


G. E. Gude, Jr., for the last 10 years man- 
ager of sales for Wyatt Metal and Boiler 
Works, with headquarters at Houston, Texas, 
has been elected to the board of directors 
and made vice president of the company. He 
will continue his position as manager of 
sales. Wyatt operates large steel fabricating 
plants at Houston and Dallas. 





G. E. Gude, Jr. 


Personnel changes 


Major changes in both personnel and 
structure of the top management of Inter- 
national Harvester Company are announced. 
The changes are a further step in the gen- 
eral administrative reorganization of the 
company that began two years ago when 
it adopted the divisional form of organiza- 
tion. 

The changes are: 

Judson F. Stone has resigned as chair- 
man of the board of directors. He has been 
a director of the company for many years 
and will continue to serve as a director and 
as a member of the executive committee of 
the board. 

Fowler McCormick, formerly president, 
has been elected chairman of the board. 
Under the new plan the chairman for the 
first time becomes an officer of the com- 
pany. As chairman, McCormick will be 
chief executive officer of the company, in 
general and active charge of the business, 
as well as chief policy making officer. 

The office of chairman of the executive 
committee of the board of directors is dis- 
continued under the new plan. Sydney G. 
McAllister, formerly chairman of the execu- 
tive committee, will continue to serve as a 
director and as a member of the executive 
committee. 

John L. McCaffrey, formerly first vice 
president, has been elected president to 
succeed McCormick. In the new plan, the 
president is chief operating officer of the 
company and has general charge of the 
business operations, the direction of other 
officers, and the appointment and direction 
of all other employes. 

The offices of first vice president and sec- 
ond vice president have been eliminated. 
Under the new plan the president will have 
as his immediate assistants two executive 
vice presidents. W. E. Worth, formerly sec- 
ond vice president, and P. V. Moulder, for- 
merly vice president in charge of the motor 
truck division, have been elected executive 
vice presidents. 

W. G. Schumacher, formerly sales man- 
ager of the motor truck division, has been 
appointed to succeed Moulder as the head 






of that division, with the title of gener«!| 
manager. 

No changes were made in the remainder «{ 
the top administrative organization, whic} 
consists of a group of staff departmen:- 
headed by vice presidents or other officer-. 
and of a group of operating divisions heade: 
either by vice presidents or by general man. 
agers. 


Warren Jackson promoted 


Warren J. Jackson, for the last five year- 
representing Lane-Wells Company in the 
Dallas-Fort Worth area in the capacity o! 
division sales engineer, has been made pe- 
troleum engineer, according to an announce. 
ment by Jas. D. Hughes, Lane-Wells sale- 
manager. 

Jackson will continue to make Dallas hi- 
headquarters and will devote his time to the 
solution of petroleum engineering problems 
connected with Lane-Wells services and 
products. In this new capacity he will work 
closely with oil company personnel in devel. 
oping data that can be used to procure maxi 
mum results from the application of Lane- 
Wells services and products. 


Albany, Ky., store 


The National Supply Company announced 
recently the opening of a new store at Al- 
bany, Kentucky, in the heart of the new and 
active oil fields in that state. J. Gordon Mar- 
tin, formerly connected with the Winches- 
ter, Kentucky, store, is the local store man- 
ager. 

Martin, after returning from duty with 
the armed forces, temporarily located at 
Winchester, pending the opening of the new 
store at Albany. 
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PETROLEUM PRODUCTS 


Write for i; 
Bulletin 
102— 
Pumps for the 
Petroleum 
Industry 


It will tell you why 
BLACKMER ROTARIES 


are SELF-ADJUSTING FOR WEAR 


GATHERING PUMPS 
REFINERY PUMPS 
BULK STATION AND 


TRUCK PUMPS 
HAND PUMPS 
whee SUCTION LINE 
Rees | STRAINERS 
Capacities to 750 GPM. 
Pressures to 500 psi. 


BLACKMER PUMP COMPANY 


1980 Century Ave., Grand Rapids 9, Mich. 


SERVING THE PETROLEUM 





INDUSTRY FOR 40 YEARS 
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Los Angeles Nomads 


The May meeting of the Los Angeles 
Nomads at the Mayfair Hotel, again fea- 
tured a buffet style feed, and it proved as 
popular as ever. Main attraction of the eve- 
ning was Ted Miles, foreign manager of 
Union Oil Company, who gave an interest- 
ing account of his recent trip to Paraguay, 
and some of the obstacles that have to be 
overcome in the development of foreign 
holdings. Ted announced that prospecting 
was well under way, and that a first well 
would begin drilling in July. In this, Union 
Oil Company equipment will be used, but 
the drilling job will be done by Drilling and 
Exploration Company. 

The difficulties referred to were mostly 
water and labor shortage, transportation 
over rugged and uncharted territories, and 
delays in shipment of equipment from the 
United States. The finest cooperation is be- 
ing given in the program by the Paraguayan 
government, and there is every expectation 
of satisfactory progress from now on. 

Along to assist the speaker in answering 
questions relative to conditions in Paraguay 
generally was Juan Pedretti, vice consul of 
Paraguay, also at the moment employed by 
Union Oil Company. 

Foreign visitors attending the meeting, in 
addition to those mentioned, were: Dr. 
Pedro Abreu, consul of Venezuela; Florent 
H. Bailly, Pantepec Oil Company, Venezuela; 
Erno Bonebaaker, B.P.M. Nederlands East 
Indies; S. Y. Chow, Koma-Szechwan Oil and 
Gas, China; J. W. Clampett, Iraq Petroleum 
Company, Iraq; W. C. Eyre, Arabian Amer- 
ican Oil Company, Saudi, Arabia; Sanford 
Hall, B.O.C. Ltd.; Milton H. Hobbs, Stand- 
ard Vacuum Oil Company, Nederlands East 
Indies; R. J. Maitland, Kern Oil Company, 
England; Lt. C. A. Middleberg, Shell Oil 
Company, Nederlands East Indies, and H. 
C. Tung, Kansu Petroleum Administration, 
China. 


Oil field power 


A story of “oil field engineered power,” 
is the theme of a single reel sound motion 
picture, produced by The Jam Handy Or- 
ganization for The Buda Company, manu- 
facturers of engines. 


This motion picture is being shown free 
of cost to interested groups in the industry 
and outside by the sponsor. The title is, 
“The Hundred Million.” 

The film starts off by pointing up in 
scenes and oral commentary the vital im- 
portance of the products of the oil industry, 
and the power rendering pumping and con- 
veying apparatus that serves it. There are 
scenes of modern scientific drilling, the mod- 
ern method of servicing oil industry equip- 
ment right on the spot by specialists, also 
a sequence on pumps and pumping. 

For details regarding showings of this 
sound film, write to H. H. Cohenour, The 
Buda Company, 154th and Commercial 
Streets, Harvey, Illinois.—Lyne S. Metcalfe. 


New sales offices 


Link-Belt Company, Chicago, announces 
the opening of three new sales offices. 
: A new office at Moline, Illinois, is at 1608 
Fifth Avenue, with M. J. Parykaza, district 
sales engineer, in charge. A new office at 
Cincinnati, Ohio, is at 730 Temple Bar Build- 
ing, Main and Court Streets, Cincinnati 2, 
with L. R. Clark, district sales engineer, in 
charge. A new office at Birmingham, Ala- 
bama, is at 823 Comer Building, 2100 Second 
Avenue, North, Birmingham 3, with C. C. 
Wiley, district sales engineer, in charge. 
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Asking for Trouble... 


Welded seam defects signalled under “black 
light” by Zyglo’s brilliant flourescent indications. 


Za. 





Stainless steel plates—joined by welds reflected 
in the photo —line this steel pressure vessel. 





Yrettlled by 


Corrosion, arch enemy of refiners, finds no entrance 
in welded pressure-vessel interiors inspected with 
Zyglo. Any surface flaws in the lining plates or 
welds ...no matter how minute... stand out in 


warning brilliance. 


Regular inspection of a// refinery equipment with 
speedy, non-destructive Zyglo forestalls costly 
shut-downs and accidents. By clearly exposing 
fatigue cracks, weldment imperfections and other 
dangerous defects before failure, Zyglo provides 


economical endurance insurance. 


Write now for full details on Zyglo—the highly effec- 
tive, low-cost way to safeguard refinery operations. 


MAGRABRLAYUE 


cCOnPeRnavien 





New York . Detroit . 


MAGNAFL U X 


*ZYGLO—Reg. U:S. Pat.Off., Trade Mark of Magnaflux 
Corporation applied to its equipment and material 
for fluorescent penetrant inspection. 


cCORPORATI O 


$912 Northwest Highway, Chicago 31, Illinois 


Dallas . Los Angeles . 


Cleveland 
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Exposition postponed 


The twelfth International Petroleum Ex 
position, originally scheduled to be held in 
Tulsa, Oklahoma, next May, has been post- 
poned until the spring of 1943, according to 
action taken recently by members of the 
executive committee. 

Announcement of the postponement of 
the exposition, the largest industrial show 
in America devoted to a single industry, 
was made by Frank J. Hinderliter of the 
Hinderliter Tool Company, who presided 
over the meeting. 

Although early indications were that the 
oil industry was planning for the largest ex- 
position ever held, the committee postponed 
the show when it was shown that lack of 
construction materials, building restrictions. 
and housing problems would considerably 
hamper the exposition. It was not believed 
these restrictions would be removed prior 
to the originally scheduled exposition dates, 
May 17 to 24, 1947. 

Indications that the next International 
Petroleum Exposition will be even larger 
than past shows was indicated when Hinder- 
liter said it would require additional time 
to procure the necessary land surrounding 
the present exposition plant to accommodate 
the huge number of exhibitors who had al- 
ready applied for space. 

Members of the committee who approved 
the postponement action included Hinder- 
liter, W. G. Skelly, Skelly Oil Company, 
president of the International Petroleum 
Exposition; F. O. Prior, Stanolind Oil and 
Gas Company; Clyde H. Pape, independent 
oil operator, and W. M. Bovaird, Bovaird 
Supply Company. Alf G. Heggem, another 
member, was unable to attend the meeting. 

W. B. Way, general manager of the ex- 
position, was instructed to notify all ex- 
hibitors of past shows and new applicants 
for space, of the postponement until the 
spring of 1948. 


Rejoins Link-Belt 


William C. Carter, president, Link-Belt 
Company, announces that at a special meet- 
ing of the Board of Directors held in Chi- 
cago, arrangements were made for George 
P. Torrence to again 
become associated 
with the company. 

Torrence will rejoin 
the Link-Belt organ- 
ization on July 1 as 
executive vice presi- 
dent, and will become 
president of Link- 
Belt Company Novem- 
ber 1, at which time 
Carter retires as pres- 
ident, in accordance 
with the company’s 
retirement plan. 

The board created 
an executive committee consisting of direc- 
tors Howard Coonley, Russell Livermore, 
and W. C. Carter with Carter as chairman. 

Torrence was with Link-Belt Company 
from 1911 to 1936, when he resigned as presi- 
dent. He has been in Cleveland since 1936 
as vice president and general manager of 
The Rayon Machinery Corporation, a sub- 
sidiary of The Industrial Rayon Corpora- 
tion, and as president of The Cleveland 
Pneumatic Tool Company. 


European manager 


Announcement is made by G. P. Gregory, 
Jr., export manager for the Geo. E. Failing 
Supply Company of Enid, Oklahoma, Hous- 
ton and Midland, Texas, of the appointment 
of O. V. Lindqvist as European sales repre- 
sentative. Lindqvist established his office in 
London early in June. 





G. P. Torrence 
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J. A. Chanslor dies 


Joseph A. Chanslor, pioneer mining and 
oil man of California, died at his home in 
San Francisco on May 20, 1946. Chanslor is 
survived by his widow, Hattie K. Chanslor, 
his brother, W. G. Chanslor, of Chanslor 
and Lyon Company, and a sister, Birdie 
Chanslor Reese, of Los Angeles. 

Chanslor was born on a farm in Clay 
County, Missouri, May 4, 1863, and attend- 
ed local public schools as well as high 
school in Kansas City. He went to California 
in the year 1887 and about two years later 
moved to Coalinga, going to San Francisco 
in the year 1897, where he has lived ever 
since. Chanslor, together with C. A. Can- 
field, is credited with having discovered and 
produced the first crude oil at Coalinga. 

He was one of the organizers of the As- 
sociated Oil Company in 1901, and was 
president of that company from 1902 to 
1910. Upon the merger of Associated Oil 
Company with Tide Water Associated Oil 
Company in November, 1936, he became a 
director of Tide Water Associated Oil Com- 
pany and remained a director until illness 
forced him to resign in February, 1945. 


Sales representative 


Virgil Flemming, Tulsa oil field equip- 
ment engineer, has been appointed sales rep- 
resentative for Larkin Packer Company, 
Inc., St. Louis, Missouri. His sales territory 
will include Tulsa, Bartlesville, Ponca City, 
Fort Worth, and Dallas. 

Flemming recently returned from Wash- 
ington where he spent the war years as an 
engineer for the Ordnance Department. 

Flemming replaces S. M. “Puny” Blevens, 
who resigned recently to accept the posi- 
tion of vice president and sales manager for 
C. W. Cotton Supply Company. 


Heat treating facilities 


Facilities of one of the largest and most 
completely equipped heat-treating and stress 
relieving departments in the South are now 
available to manufacturers in the Gulf Coast 
area. For more than three years these heat 
treating facilities were utilized by Tesco in 
production of heavy equipment for the armed 
forces. 

These facilities are being made commer- 
cially available in order to better serve Gulf 
Coast industries with a new 24-hr. service 
for fabricators of heavy equipment. The 
service is reportedly the first of its kind in 
the Gulf Coast area. 

Furnaces throughout Tesco’s new heat- 
treating department are designed to register 
temperatures from 200-2000°F. All furnaces 
are equipped with automatic recording pyro- 
meters, to hold temperatures to plus or 
minus 10°F. 

The new Tesco heat treating department 
covers more than 15,000 sq. ft. of space. 
Along one wall of the heat-treating depart- 
ment are 11 recirculating vertical type hard- 
ening and draw furnaces. A liquid quench 
tank is situated in the middle of the bank 
of vertical furnaces. 

Three gas-fired car-type furnaces are pro- 
vided for larger pieces. The department is 
so arranged that a truck can drive up to the 
car-type furnaces and unload equipment. A 
railroad siding adjoins the plant. 

Located at Houston in the heart of the 
growing Gulf Coast area, Tesco’s new heat- 
treating equipment is available to all firms 
that manufacture heavy fabricated struc- 
tures. 

Texas Electric Steel Casting Company 
has specialized for nearly 20 years in mak- 
ing steel castings for the oil industry. The 
new heat-treating department has more than 
doubled the company’s facilities. 
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Fig. 404 Sampler with Fig. 460 Meter 
ACCURATE CHECK ON QUALITY 


The Fig. 404 Automatic Sampler makes it easy to 
evaluate the QUALITY of each well’s output by fur- 
nishing a true proportional sample. 

This is the only efficient, economical basis for pay- 
ment of royalties and taxes, analyses of control and 
operating expense, and quick, unfailing detection of 
sleepers or wet wells. 


ACCURATE CHECK ON QUANTITY 


Similar in measuring principle to the famous Bowser 

” Xacto Meter—but designed especially for the strenu- 

Xs ous service encountered in oil fields—the Fig. 460 

sr Positive Displacement Meter accurately records indi- 
vidual well production. 

It provides an indisputable record for royalties and 

taxes ... eliminates gauge tanks and piping... 

prevents evaporation due to weathering... reduces 
fire and other hazards. 





The Bowser organization of meter engineers is equipped to pro- , 3° 
vide you with specific analyses, counsel and recommendations for ts 
every conceivable type of oil well metering and sampling installa- 

tion in terms of ECONOMY and DEPENDABILITY. 









Write today for detailed 
information. 


BOWSER, INC., 
1329 Creighton Ave. 
Fort Wayne 2, Indiana 
LIQUID CONTRO 
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DOUBLE COA 





This new J-M machine 


OATS 
nd DOUBLE WRAPS 


in one operation! 


This machine was especially developed for J-M 































































































by Crutcher-Rolfs-Cummings of Houston. 


Here’s the way to get “plus” protection 
for your pipelines in double-quick time! 


HIS ingenious J-M machine al- 
ternately applies two layers of 
Johns-Manville Asbestos Felts and 
‘wo coats of enamel to give protec- 
tion against severe corrosive con- 
ditions. 
Pioneers in the manufacture and 
application of asbestos wrappings 
- Johns-Manville has gone a step 
further with this new machine. 


Johns-Manville c4ésos Pipeline Felts 
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The J-M Coating and Wrapping 
Machine can save time and money 
for you, just as J-M Asbestos Pipe- 
line Felts safeguard the enamel on 
your lines against soil stress and 
distortion. For further informa- 
tion, write Johns- + las 
Manville, 22 East 40th TIM 
Street, New York 16, JV 
N. Y. 


wd A 


Safety men receive charter 


Petroleum industry safety engineers in the 
Sabine-Neches area were presented their 
charter last month from the American Socie- 
ty of Safety Engineers by E. C. McFadden, 
member of the executive council of the 
ASSE. This is the 24th charter to be issued 
in the nation and the fourth to establish a 


. chapter in Texas. 


Shown receiving the charter at the Beau- 
mont meeting are, left to right: E. S. Win- 
free, beaumont, Jack Shirey, Gulf States 
Utilities, J. W. Ellender, The Texas Com. 
pany, L. T. Butler, Sun Oil Company, 
W. H. B. Fehl, Magnolia Petroleum Com- 
pany, and E. C. McFadden. 


Veterans return 


Eight Bailey Meter Company engineers 
who have recently been released from mili- 
tary service, have rejoined the company and 
have resumed their activities in instrumenta- 
tion, combustion, and automatic control en. 
gineering. 

The engineers released from the army 
have been assigned as follows: J. A. Lucas 
to his former position in the Cincinnati of- 
fice. J. W. Herrington to his former posi- 
tion in the Atlanta office. J. E. Zimmerman 
to the Detroit office. A. L. Danielsen to the 
Denver district. S. T. Novak to the position 
of quality engineer at the Cleveland factory. 

Engineers released by the navy have re- 
ceived the following assignments: H. R. 
Jamieson to the proposition department in 
Cleveland. H. C. Schink to the Boston office. 
Vincent Beno to development work in the 
company’s research department. 

Two engineers from the Canadian Army 
have recently returned to the company’s 
Canadian subsidiary, Bailey Meter Com- 
pany Limited. They are W. L. Thompson, 
manager of the Toronto branch office, and 
W. A. Nelson of the Canadian head office 
at Montreal. 


In charge manufacturing 


Jasper Van Opynen, Jr., has been ap- 
pointed vice president in charge of manu- 
facturing operations for all divisions of the 
Portable Products Corporation, Pittsburgh, 
Pennsylvania, according to an announce- 
ment by F. R. Marlier, president. 

In his new capacity, Van Opynen will be 
responsible for all engineering and produc- 
tion in the American Pad and Textile Com- 
pany, the Coldwell-Philadelphia Lawn 
Mower, the General Television and Radio, 
the Paul and Beekman, the Portable Prod- 
ucts, the Portasle Satety and the C. J. 
Tagliabue Divisions of the Portable Prod- 
ucts Corporation. 


Bethlehem expands 


C. C. Crider, Southern Division mana- 
ger for Bethlehem at Tulsa, Oklahoma, an- 


-nounces the opening of an additional store 


in East Texas. It is at Carthage, phone 235. 
The personnel at Carthage is W. Q. “Bud” 
Mitchell, store manager and field represen- 
tative, R. A. Blair and W. H. McDonald, 
floormen. Mitchell has a wide acquain- 
tance in East Texas, having been located 
at Kilgore for three years. 

Bethlehem also announces that it has 
moved to its new location in Shreveport, 
Louisiana. The new store is located at 403 
North Market Street. It is one of Bethle- 
hem’s standard streamlined buildings, very 
spacious, well stocked, and has adequate 
parking space. The personnel consists of 
D. G. Silvey, store manager and field rep- 
resentative, M. W. Bass, special represen- 
tative, F. E. Bennett. field representative. 
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pD. L. Wellons, held representative, and G.H. 
Huffliines, engineering representative. 

\. W. Bailey, Northern division manager, 
with headquarters in Tulsa, announces that 
Bethichem is now ready to serve the oil 
indu-iry in southern Oklahoma from its new 
store located at 406 North Main Street, 
Lindsay, Oklahoma, which is in the heart 
of the deep drilling activity. Personnel of 
the Lindsay Store is M. L. Gilbert, store 
manager and field representative, C. E. Rid- 
ley and P. H. Howard, floormen. These men 
are all returned veterans. This store is un- 
der the direct supervision of W. T. Davis, 
district manager, Oklahoma City. 


Personnel changes 


O. M. Havekotte, president of Interna- 
tional Derrick and Equipment Company, has 
announced personnel changes that affect the 
company’s California division. 

In order to accept new responsibilities 


_with the company in the east. L. R. Wells 


has relinquished his duties with the Cali- 
fornia division and effective as of May 31, 
J. D. McEwen becomes vice president and 
general manager of Ideco’s California di- 
vision. 

McEwen will be responsible for all op- 
erations and engineering at the Torrance 
plant. He will also be responsible for the 
sale of building, electrical, galvanizing, and 
structural products on the Pacific Coast. 

The responsibility for Ideco’s domestic 
and export oil well sales on the Pacific Coast 
has been given to G. W. Walton, vice presi- 
dent of machinery and export oil well sales, 
in addition to his other duties. 

In order to more closely coordinate its 
sales and manufacturing activities and to 
facilitate its services to its customers, Ideco 
is transferring its sales offices at Los An- 
geles to the plant at Torrance, California. 


Baker promotions 


R. C. (Bob) Glover, district manager for 
Baker Oil Tools, Inc., at Olney, Illinois, 
since 1938, has been appointed Tulsa dis- 
trict manager, with headquarters at 312 East 
4th Street, Tulsa, Oklahoma. 

Glover joined the staff of Baker Oil Tools, 
Inc. in California in 1929 after having been 
employed by the Hancock Oil Company in 
its drilling and production departments for 
many years. 

E. J. (Jay) Whitney of Houston, Texas, 
has been transferred to Olney, Illinois, as 
district sales engineer to succeed Glover. 
Whitney has been with the company in its 
sales and service department since 1936 in 
the Texas Gulf Coast area, with the excep- 
tion of the time spent in the U. S. Navy. 


New affiliation 


Gordon Z. Greene recently becaine affili- 
ated with The Electric Steel Foundry Com- 
pany of Portland, Oregon. He will be in 
charge of the ESCO Duoseal valve sales pro- 
gram with headquarters at Los Angeles, 
offices at 4600 Pacific Boulevard. 

Gordon Z. Greene is widely known in the 
petroleum industry. He was a gas engineer 
for Tide Water Associated Oil for 13 years 
and was Pacific Coast sales manager for 
Robinson Orifice Meter Company 10 years. 


ORIFICE: 











Expanding research organization of large 
well-known industrial concern requires cap- 
able young petroleum research chemists or 
engineers with graduate training and sev- 
eral years’ additional research experience 
in the field. Permanent employment with ex- 
cellent opportunities. Location in Virginia 
and Tennessee area. Apply with full par- 
ticulars to Box 48, c/o The Petroleum Engi- 
neer, P. O. Box 1589, Dallas, Texas. 
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A SIMPLE, EASY-TO-HANDLE, 
MODERATELY PRICED, 
ORIFICE UNION. 

Ideal for flow control of Steam, 
Oil, Ammonia, Water, Gas and 
Air. Also for metering and mea- 
suring. 600 lbs. S. W. P. or 2000 
lbs. C. W. P. The ORIFICE 
plate is furnished in cold rolled 
18-8 stainless steel. ORIFICE 
plate and gaskets are set in a 
groove of solid steel to safeguard 


against blowing.of gaskets and Pg 

resultant trouble. The ORI- ry SIZES %" TO 3° 
FICE union has extra heavy + Ms 

ends and nut with the nut e” 

threads permanently lubricated. o* 





AMERICA'S 
MOST UNIVERSALLY 
USED UNION 


PETRO unions have in- 
tegral steel to steel seats. 
Made to A. A. R. design. 
600 Ibs. S. W. P.-2000 Ibs. 
C. W. P. Extra heavy ends 
and nut with nut threads 
that are permanently lub- 
ricated. The seats are ma- 
chined and cold rolled. 


A PARTIAL LIST OF 
PROVEN SERVICES 


Pressures from a vacuum 
to 3000 lbs.: Temperatures 
from 100° below zero F. to 
. sal a 2 ie On 
: a eS : team, Gas, Air, Oil, Gaso- 
ORIGINATORS AND line, Ammonia, Chemicals, 
Geo ONEERS ¥ ; and any service in which 
“% seme at EL UNIONS rag he Wrought Iron Pipe 
a SINCE IITA 


“67 © ORDER BY TRADE NAME FROM YOUR JOBBER 






C4 GM APOE 


CLAYTON MARK & COMPANY 





1900 DEMPSTER STREET + EVANSTON, ILLINOIS 
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Add technical men J. F. Pritchard and Company has recently the navy as a lieutenant, (senior grade). His 
added two technical men to the staff of its previous experience includes employment in 
chemical division at the company’s head- the research departments of E. I. duPont 
quarters in the Fidelity Building, Kansas de Nemours Company and Joseph E. Sea. 
City, Missouri. They are William Bodle, who gram and Sons, Inc. 
will be an assistant to Dr. W. W. Deschner, 
manager of the chemical division, and L. E. Enlarges staff 
Colburn, a process engineer. 

Bodle graduated in chemistry from the 
Sheffield Scientific School of Yale University 
in 1936. He has been employed by the M. W. 
Kellogg Company since that time. In 1940 he 
received his master’s degree in chemical en- 
gineering from New York University. Dur- 
ing the war Bodle worked for Kellogg on the 
N.D.R.C. project, later returning to Kel- 
logg’s New York City office. 

Colburn, whto obtained his degree in chem- 

William Bodle L. E. Colburn ical engineering from the University of Kan- 
sas in 1940, was recently discharged from 


The addition of four new sales engineers 
has been announced by the Young Radiator 
Company, Racine, Wisconsin, manufactur. 
ers of heat transfer equipment. * 

W. H. Schmeling, a graduate of Marquette 
University school of engineering and former 
A AF weather officer in the southwest Pacific, 
is active in the solution of special radiator 
cooling problems. 


ik is eae 


ee e 


PROBLEMS: 


A. D. Bogus (upper left), E. C. Uecker 
(upper rizht), W. H. Schmeling (lower 
left), M. H. Canham (.ower right). 


Also a graduate of Marquette University 
school of engineering and a former torpedo 
officer in the U. S. Navy, A. D. Bogus is spe- 
cializing in the petroleum field and engine 
jacket water cooler heat transfer engineering 
service. 

Edward C. Uecker’s long service with 
General Electric Company in turbine gen- 
erator and turbo-supercharger work has well 
fitted him to serve Young Radiator Com- 
pany’s customers in the specialized field of 
aircraft heat transfer problems including 
lube oil cooling, supercharger intercoo!ing 
and aftercooling, gas turbine regenerator cy- 
cle cooling, ete. 

Leaving school to serve as an AAF gun- 
nery officer on an A-26 attack plane in the 
European theatre, M. H. Canham returned 
to the University of Illinois, school of engi 
neering to graduate as a mechanical engi- 
neer after being honorably discharged from 
the air forces. Canham is serving the cus. 
tomers of Young’s heating, cooling, and air- 
conditioning division in the proper selection 
WE and application of this type of equipment. 


READ Leslie Olson dead 
WAT ,@ Oil men were shocked to hear of the sud 
E R | den and untimely death of Leslie Olson, 
head of engineering production and sales 
of propane and butane tanks for B'ack, Si- 


valls and Bryson, Inc., Oklahoma City, Okla. 

DB) W. HAERING & ee) | Well known in liquefied petro eum ga- 
. . °, nc. circles and active in advisory work with 
GENERAL OFFICES: various state regulatory bodies and safety 


; oe oe ganizations, he was with the Lasker Iro 
205 West Wacker Drive, Chicago 6, Illinois | ‘Soiie af Ciisame Galose telnine de @hle- 











homa City firm. 
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Magnesium operations 


A consolidation of magnesium operations 
of The Dow Chemical Company under a 
separate executive board and general man- 
ager and the immediate resumption of mag- 
nesium production at the company’s sea 
water plant at Freeport, Texas, were an- 
nounced simultaneously by Dr. Willard H. 
Dow, president and general manager of the 
chemical firm who wiil act as chairman of 
the new executive board. 

The streamlining move brings the com- 
pany’s magnesium sales, fabrication, and 
technical divisions together under the gen- 
eral managership of Dr. J. D. Hanawalt, 
former director of metallurgical research, 
and is expected to facilitate maximum coor- 
dination of effort. “More specifically,” Dr. 
Dow pointed out, “the new arrangement 
throws the full weight of Dow’s magnesium 
technical resources behind the sales depart- 
ment so that the greatest possible technical 
assistance may be given to users and fabri- 
cators of magnesium throughout the coun- 
try.” 


Creole directors 


At its annual meeting, Creole Petroleum 
Corporation elected the following directors 
for the ensuing year: G. L. Burr, J. T. Fly, 
W. J. Haley, J. L. Kalb, L. F. McCollum, H. 
F. Prioleau, A. T. Proudfit, W. R. Goodwin, 
and R. H. Sherman. The first seven named 
were reelected. 

Goodwin was elected to replace E. E. 
Soubry, who has resigned. The election of 
Sherman as a director increased the number 
of Creole’s directors to nine. 


Heads industrial relations 


T. Ellwood Webster, president of Cata- 
lytic Engineering and Construction Com- 
pany, announces the appointment of Alan I. 
McCone as manager of industrial relations. 

McCone, formerly assistant coordinator of 
labor relations at Sun Oil Company’s Mar- 
cus Hook, Pennsylvania, refinery, received 
attention from national magazines early in 
1942 when he ended a 13-year career as a 
securities salesman to go to work as a boil- 
ermaker’s helper at the Sun refinery. He 
worked his way up in the labor gang to be- 
come a foreman of boilermakers, and early 
in 1945 was assigned to industrial relations 
as a labor recruiter. Subsequently he be- 
came assistant coordinator of labor rela- 
tions at the refinery. 


Addresses Junior AIME 


The Southern California Section, Junior 
AIME meeting at the Rio Hondo Club in 
Downey on May 9, presented to an unusually 
large audience, an evening of education on 
hydraulic couplings and torque converters, 
by Nicholas A. D’Arcy, Jr., of the Charles 
W. Carter Company. The hydraulic cou- 
pling, according to the speaker, is essential- 
ly a constant speed, constant torque device. 
It transmits the torque of a prime mover, 
and makes up for losses by slippage, usually 
3 to 4 per cent under normal running condi- 
tions. The capacity to transmit horsepower 
varies as the fifth power of the diameter of 
the coupling. 

In contrast to the hydraulic coupling, the 
torque converter is used where a varying 
speed and a varying torque are required. 
Although the maximum efficiency of the 
converter is only about 75 per cent, the 
averaze horsepower output is higher than 
conventional transmissions, because the con- 
verter automatically gives optimum speed 
and torque, and fewer gear changes are nec- 
essary. Converters are particularly suitable 
for hoists and mud pump drives. D’Arcy used 
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slides very effectively to illustrate perform- 
ance characteristics of the torque converter; 
the pulling times with conventional trans- 
missions as compared to torque converters; 
the pressure-volume curves for mud pumps 
with converters, and the reduction in varia- 
tion of manifold vacuum and engine speed 
where hydraulic couplings were used for 
conventional pumper drives. 

After the presentation, a general discus- 
sion took place in which certain important 
facts were brought out, viz: (1) It is im- 
portant that the ratio of the drive be fitted 
to the converter. (2) As the ability of a 
converter to transmit horsepower varies as 
the cube of the r.p.m. of the driver, the 
engine must be in good condition, and up 
to speed. (3) The load can be run in against 
the converter by throttling the engine. (4) 
With the runner stalled, the torque of the 


converter is five times the input torque. 
Therefore, where converters drive mud 
pumps, the rating of the pump may be ex- 
ceeded. With the converter, an operator can 
intentionally exceed the pump rating, with 
a minimum of impact load. 

This was a livery and interesting meeting. 
The subject was obviously one about which 
most of those present were vita.ly conceined, 
and the speaker explored its every phase 
completely and understandingly. There was 
lots of action during the question and an- 
swer period, and in every respect the occa- 
sion was well worth while. It was announced 
during the evening that since the Junior 
AIME is primarily a petroleum group, it 
will be affiliated with the newly formed 
senior petroleum chapter, but, for the mo- 
ment, no change in the type or scope of 
meetings is being planned. 











DO YOUR TRENCHING JOBS THE QUICK, EASY, 
LOW COST WAY WITH... 


CLEVELANDS 


A multiplicity and combination of wheel and digging 
speeds, finger tip controlled, furnishes the right speed 
at the right time on all your jobs — whether your 


digging is across country or in town — deep or 


shallow — wet or dry — tough or easy. 


Correct balance and top quality material plus ac- 


cessible unit-type construction reduces to the mini- 


mum your times out for repairs and results in lower 


cost dependable production year in and year out. 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE 


° CLEVELAND 17, OHIO 
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WHEN A FELLow weeds © 
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Here’s a fellow solving his flange problems the 
easy way... by turning to the handy Phoenix 
Catalog where all sizes and types of Phoenix 
Flanges are listed in clear, easy-to-read tables. 
He’s typical of the men who are careful buyers of 
flanges ...men who keep a record of flange per- 
formance... men who demand safety, service and 
satisfaction. That’s why they specify Phoenix 
Flanges. 

Phoenix Flanges are made of mild steel espe- 
cially suited to welding and machining and are 
available in a wide range of styles and sizes. They 
can also be supplied in stainless steel, Everdur 
brass and other alloys. 

Every Phoenix Flange complies with ASA re- 
quirements and ASME and ASTM specifications. 

Write for your free copy of the new Phoenix 
Flange Catalog today. It might be the beginning 
of a beautiful “Flange-ship.” 


PHOENIX 
Drop. Forged 
FLANGES 






Flange Division of 


PHOENIX MANUFACTURING COMPANY 





CATASAUQUA, PA. A JOLIET, ILLINOIS 


244 





1902 Rambler, forerunner of Nash 


The 1902 Rambler, forerunner of the modern Nash automobile, pic. 
tured in the accompanying illustration, was photographed in Detroit 
during the Golden Jubilee celebration of the automobile industry. 
This picture was captioned “Spooning.” 

The 1902 Rambler was manufactured in Kenosha, Wisconsin, by 
the Thomas B. Jeffery Company, which became Nash Motors Com- 
pany in 1916, with its purchase by Charles W. Nash. 

Although Jeffery built several experimental cars in 1901, it was not 
until the toilowing year that his first automobiles—Models C and D— 
were placed on the market. This Model C Rambler runabout, built 
to sell for $750, was the 45th Rambler produced. Seating two pas- 
sengers, it develops approximately 12 hp. and has a maximum speed 
of 25 miles per hour. 

General specifications are: Weight, 1200 lb.; wheelbase, 72 in.; 
wheel diameter, 28 in.; tire diameter, 214 in.; width of tread, 56 in.; 
width of tread to outside of hubs, 631 in.; length of body, 85 in.; 
width of body, 32 in.; width of seat, 40 in.; height of carriage floor 
from ground, 26 in.; height of seat from floor, 17 in. It has a 4%-in. 
bore and a 5-in. stroke. 

Optional equipment: Acetylene gas or kerosine oil lamps. as de- 
sired; enameled sheet metal mud guards “complete with bracket 
irons.” A “Dos-a-dos” extra seat attachment was an accessory costing 
$25. This car was painted Brewster green with fine red striping and 
red running gear. 


Bond buying award 


The officials and employes of the Geo. E. Failing Supply Company 
of Enid, Oklahoma, and Houston and Midland, Texas, manufactur- 
ers of portable oil field exploration and slim hole drilling equipment, 
have been officially notified by the U. S. Treasury Department that 
their record in the purchase of Savings Bonds during the war was 
the most outstanding of any industrial company in Oklahoma. 

Ninety-nine per cent of Failing employes participated in payroll 
bond purchases and the average purchases exceeded by 12 per cent 
the 10 per cent of earnings that the employes were requested to invest 
in bonds. 


Most employes of the company still are investing 10 per cent of 
their earnings in war bonds each month. 





NEW ARMY SURPLUS RELEASE 
AXLE and WHEELS 


for Heavy Equipment 


COMPLETE ’ 
10% Deposit With Order 
Balance, C.O.D. 





Extra Wheels for 
Duals, $6.95 


Timken Bearings; Springs complete with shackles, hangers; 
57” Tread; 21/.” sq. heavy duty axle tested to 10,000 Ibs. 


For immediate delivery, contact 


STANDARD EQUIPMENT CO. 


999 Second Ave., S. W. Cedar Rapids, lowa 
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Sales organization changes 


The Continental Supply Company recently announced three man- 
agement changes in its sales organization. 

W. O. Timberlake has been named assistant district manager of 
the Oklahoma-Kansas district. He will head the Oklahoma division 
with headquarters in Oklahoma City. 

F. B. Collett has also been made assistant district manager of the 
came district and will be stationed in Wichita, Kansas, responsible 
for the Kansas division. 

Fred Collett entered the employ of Continental in November, 1933, 
serving the company in various capacities in the Dallas home office 
and Jater in the Oklahoma-Kansas district, going to Wichita in 1944, 
Bill Timberlake has been with Continental since June, 1931, having 





F. B. Collett G. A. Stout W. O. Timberlake 


worked in East Texas, Kansas, and as district engineer in Tulsa. In 
January, 1943, Timberlake left this latter post to join the Naval Re- 
serve, returning to the company in January of this year. 

Both of these Continental offices are under the supervision of R. A. 
Brewer, district manager, Tulsa. 

Announcement was also made of the opening of an office in Denver, 
Colorado, with George A. Stout in charge. Location of the office is 
the U. S. National Bank Building. 

Stout joined Continental in 1924 at Wynona, Oklahoma, and has 
served in various points in Oklahoma, Texas, Louisiana, Illinois, In- 
diana, Wyoming, and Colorado. 

The Denver office is under direct supervision of J. R. Chapman, dis- 
trict manager at Casper. 


Opens district office 


The H. K. Porter Company, Inc., and Subsidiaries, Pittsburgh. 
Pennsylvania, announce the opening of a new district office in the 
Paul Brown Building in St. Louis, Missouri. This will be the twelfth 
district office handling Porter-Devine-Quimby products. 

R. E. Nelson, previously assistant manager of the Porter Process 
Division in Pittsburgh, will be in charge of sales. 


Joins Mavor Company 


T. F. P. Kelly has joined the James E. Mayor Company of Houston. 
distributors of corrosion prevention materials and equipment. Kelly 
will handle sales on Bitumastic pipe line coating, Carey pipe line 
wrap, cathodic protection units, and related protection materials and 
equipment. He will cover the states of Texas and Louisiana. 

Kelly has had 20 years’ experience in the pipe line coating field in 
research as well as sales and is widely known in the pipe line in- 
dustry. 


Partnership of petroleum consultants 


Petroleum Consultants is the firm name of a partners.ip formed 
by E. O. Bennett, James O. Lewis, and D. G. Hawthorn. The firm will 
have its headquarters in Houston, Texas, and will operate as con- 
sultants in petroleum and production engineering and geology. Tem. 
porarily, Bennett and Hawthorn will have their addresses at 1053 
Mellie Esperson Building and Lewis at 1912 Commerce Building. 
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10 of the 20 Models we manufac- 
ture. 40,000 pounds to 500,000 
pounds. A special scale for any job. 


With a Line Scale you know the pull 
on the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged and 
economical. 








Line Scales are dependable, even in 
areas of rapid temperature changes. Re- 
peated tests prove the accuracy of Line 
Scale readings under all working con- 
ditions. 

See your supply man, now. 


LINE SCALE CO., INC. 


Phone 2-1765, 907-11 SE. 29th Street, Box 4245 
OKLAHOMA CITY, OKLAHOMA 
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Corporation 


MILWAUKEE 14% WISCONSIN 


| World 


Largest Builders of Heavy-Duty Air-Cooled Engines 


Self- Propelled POWER SAW 


Powered by WISCONSIN 
HEAVY-DUTY ~#2- Cooted- ENGINE 


ape ‘ i“ 


# 


This unique tractor power saw, made by the Little Giant Tree Feller Corporation, 
offers extensive service possibilities in the oil industry. It is self-propelled both 
| forward and reverse, and cuts either vertically or horizontally. 


For heavy-duty power dependability and trouble-free cooling in any locality, in 
any weather, this unit is powered by a powerful Model VE4 (4-cylinder V-type) 
Wisconsin Air-Cooled Engine, supplied through Harley Sales Corporation. These 
rugged engines have a reputation for “standing up’ under the severest operating 
conditions . . . 


they'll ‘‘take’’ all you can give them! 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston. Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 
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TRISTAND 


gives you a smart 
vise and handy work- 
bench all in one... 





























































































































® Carry it easily to the job, set 
it up on its tip-proof fold-in 
legs—and you’ve got unusual 
working convenience. Roomy 
tray for dope pot, oil can, handy 
slots for tools, a pipe rest to 
make cutting or threading 
easier, 3 benders that won’t 
dent pipe — and either yoke or 
chain vise with LonGrip jaws ¥ 
that hold pipe firmly without 
scratching. More for your 
money; ask your Supply House 
for Ritaip Tristands. 





























































WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELY 








RIA, OHIO, U.S.A. 


























All the way from Houston, Texas, cones Lew Hilton, former citizen 
of Los Alamos, California, with a series of interesting and amusing 
s.ories avout Unce Jonnny irwin, Lyman Stewart, tu Hardison, and 
other western pioneers, who virtually cut their petrolic teeth in the 
bailiwick of Santa Paula. Lew, himself, began work up at Ojai in 
1909, was superintendent for the old Bard Oil and Asphalt Company, 
and later for the Pan American Petroleum Company, between Sulphur 
Mountain and Topa Topa—the lIccal Mt. Everest. Speaking of the 
Bard Oil and Asphalt Company, very few historians seem to remem- 
ber that Thomas Bard was the first president of Union Oil Company— 
most of them accord the honor to Lyman Stewart. There is no ques- 
tion, of course, that the latter was the real founder of the organization, 
but nonetheless, Bard was its first Chief Exec. 

However, to return to Lew and his reminiscences, we especially like 
the one about the arrival of Uncle Johnny Irwin from Pennsy.vania, 
and his immediate appointment as drilling superintendent for Union. 
He replaced another man who had just resigned, and the crews in the 
‘eld were quite unaware that a chance had been made. Consea‘ently, 
when the new supe walked in on a wildcat well up in Torrey Canyon, 
tne crew continued to toll on the iazy bencn, hat asleep, resenitul of 
ihe intrusion of this generously bewhiskered stranger. It was a cable 
tool job, and the beam was bobbing a ong, “pegging” as it was then 
called, just hitting bottom everv other stroke. It needed “letting out,” 
but the indolent driller couldn’t be bothered and just let it “beg.” 
uncle Johnny watched tor a minute, disaainfully, and then asked, 
“What are you feliers doin—pumpin’ or drillin’s:” The driller winked 
at the rest of the boys, and smartalicked, “We're pumpin’, mister.” 
“Well,” said Johnny, “Effen you'll blankety blank let her down a 
couple of feet, you'll be drillin’, and right quick after that you'll be 
hoofin’.” 

@ 

Then there was the one about Bi:l Lynch, a West Virginia lad who 
was the driller on a well at Lampoc. Frank Hill came by, and after 
l:aving a look at the tailings told Bill he was drilling in conglomerate, 
and asked him to make a note to that effect on his tour report. In high 
dudgeon, Bill jumped to his feet, and with an indignant snort, an- 
nounced, “Frank, I quit right now! I’ll be damned if I’m gonna drill in 
anything I can’t spell.” 


With which few remarks, we leave the halcyon days of yesteryear 
and bring this piece of persiflage up to date. First be it known that 
Bill Goold is now assistant superintendent of production for Tide 
Water Associated up in the San Joaquin Valley, a place where they 
have exceptionally strong summers. Last summer, in fact, a man was 
found unconscious on the main street of Taft, one of the principal 
Valley towns, and they thought he was an oil worker until they 
searched his pockets and found four dollars. Which is merely cited 
to show what awful mistakes people can make, and what a strange 
place the Valley is. However, we mustn’t forget that the initial pur- 
pose of this paragraph was to wish Bill Goold the mosta of the besta 
in his new assignment, which, despite the inconvenience of the thing, 
we do with a great deal of gusto. And for those who are still reading 
this, we might explain that an assistant superintendent is a fellow who 
does all the work for the superintendent. 
® 

Another interesting chap who hangs ont several decrees north of 
the Grapevine is Lefty Cowger, Standard Oiler, a reputable citizen of 
tatt. Letty trequents Camp 11 C during the day, and spends most of 
his nights helping to make worthy institutions like the CNGA worthy 
institutions like the CNGA, if you know what we mean. He is an 
authority on the business of absorption, and we don’t mean the type 
that is carried on in speakeasies—a!so knows the inside dope on com- 
pression, and all the ramifications of the natural gas and gasoline 
business, which is quite a lot for one man to know. He carries it 
modestly, however, and is a hot favorite with the townsfolk. Most 
southpaws are inclined to be wild, but this pariicular Lefty has been 
thoroughly domesticated, and is very easy to get along with. 


e 

Incidentally, by the time this screed goes to press, CNGA will be 
panting from an excess of relaxation. It is amazing how hard a man 
can work at relaxing, and none is more energetic in the process than 
the species known as homo petros oleum. Anyway, the natural gas 
boys will no doubt swarm to the Summer Frolic in record numbers 
thie vear and lash the end earth atrecionclyv with their well charpened 
niblicks. Others will take pride in whipping the feathers off a covey 
of badminton birdies. There wiil be addicts of horseshoe pitching, a 
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practice that came to California from lowa, via Long Beach. There 
may ve no trutn in the rumor, wut It Is said that jasc year walt way- 
huff attempted to pitch a horseshoe with the horse still attached. Some 
yperaiors wail find surcease irom t.aesr trouvles in basevail—others 
wil, tavor the hig.bail. it the aitair runs true to form, there will be a 
kncckout of a show, and refreshments, both liquid and solid, to tempt 
the most fastidious, as well as every indoor game in the Hoyle lexicon, 
and a few tnat Mr. Hoyle didn’t even know. Bridge, rummy, and a 
weird pastime called spit-in-the-sink will keep many of the non-golfers 
on the aiert during the atternoon. Copious libations of a new con- 
coction, referred to as “the same again” will help materially io keep 
down the dust. The entire donnyorook will as usual be topped off with 

a grand dinner, and a floor show, with Harold Dresser somewhere in 
rn background. Incidental.y, it might be mentioned in passing that 
in no small degree the success of these CNGA gatherings is due to the 
good work and gcod nature of George Tyler. George is a pretty sweil 
individual who stands ace high with ‘the press, and ‘when the old bally- 
hoo is needed, he gets it in generous measure. 


° 

The Pacific Coast chapter of the AAPG is a livewire outfit that keeps 
its memvers weil intorimed on all Consequentiai: matters, anu stumu- 
lates them with discussions cn a variety of per.inent topic:. Martin 
Van Couvering is the chairman of a study group that keeps itself fully 
occupied 1n an imeresung and pro.ita_ie way, anu this 1s in addition 
to the regu ar menthly meetings of the chapier, wh'ch merelv goes to 
show that the members are an ambitious lot who are seeking by every 
means to improve the record of their profession, and not that it needs 
im,rovemMem. pa.lacuarmny, Dut Juse tual SCr€uCe kab Mts prvper maall- 
festations is never satisfied with thinzs as they are. Among the geologi- 
cal Loys they do tell that Harry Stolz is through with Elk Hills, where 
he did a right nice job for the Navy, and is again available for consul- 
tation. Fritz Taves, also with the Navy for a speli at Elk Hills, is back 
in the Mid-Continent brushing up on peacetime procedure, before iak- 
ing up where he left off before tae war, with Schiumoerger. (For the 
benefit of the etymologists, Schlumberger is French, and means 
Schlumberger). 

B 

Fred Vandenberg has waved the Navy a fond adieu and is back in 
asscciation with Walker Clute in consulting practice. They should 
make a nice couple! That inventive threesome, Hoover, Curtice & 
Ruby, Inc., will continue exploration of the Naval Reserve up in the 
land of the aurora borealis, where in winter, the temperature drops so 
low, that even the mercury in the thermometers gets chapped. It’s hot 
in the summer, however, and the mosquitoes are so big that the natives, 
it any, use ordinary chicken wire to keep them out otf their igloos. It 
doesn’t work, unfortunately, for the big ones push the little ones 
through the screen, and then the little ones go around and open the 
door for the big ones. 


Stanley Herold, expert on subsurface conditions and phenomena; 
author o1 t\Wo DOOKsS on reservoir performance; versed In ail pnases ot 
production engineering, has done his stint for the WPB, and is now 
ready to apply himself to peace time petroleum problems. He has re- 
sumed his consulting practice, with headquarters in Giendale, and is 
well equipped to tackle any assignment that involves petroleum engi- 
neering or geology. Stan was over in Russia some years ago, as a 
guest of the Republic, and had a very interesting and perhaps trying 
experience. From the few chats we have had with him about his trip, 
we rather imagine ke wacn’t too grea'lv imore-se? with the v-lgar 
boatmen, and found it a bit tiresome running up and down the steppes. 
\iso, over there, wuen it comes to people, it 1s so beastly dithcust to 
tell vich vich is vich. 
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and Guards 
for Boilers 
Tanks, etc. 


all Pressures 
State your needs 





CUT TO EXACT REQUIRED LEemeTns 
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Round Glasses Clear and Red Line 
Flot Glasses (Type ‘‘A‘' Plain, Type *’B”” 
Reflex) Also Mica Shields, all sizes. 





























RUBBER GASKETS 


supplied in all sizes 
All shipments from stock. Send for catalog. 


CMA Water COLUMN & GAGE CO. 


Livingston 6-1400 








Livingston, N. J. 
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You cut perfect I to 


2” * th . 
pipe threads with 


LUCY FOU with 


Precision-built, Self-contained 


Rrikaitcb 
No65R .& 
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@ If you’ve never used this remark- 
able steel-and-malleable No. 65R die 


coming. Workholder sets to pipe 
size instantly, no bushings to fool 
with—dies adjust to 1," 14%4,"1'"or 
2” pipe in 10 seconds! With least 
possible effort the high-speed steel 
chasers cut smooth perfect threads 
on any pipe. It’s precision quality 
in every part. For performance and 
long life... for surprisingly easy pieip No. 65R 
threading ... buy the Ritaip> 65R stands up hand- 
at your Supply House. ily on the floor. 





WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. 





















BUILT FOR | 
TOUGH GOING 








OIL FIELD SPECIAL 


The HOBBS (OFS) OIL FIELD SPECIAL TRAILER is built 
for use behind truck in the oil field where an Oil Field 
Body is on the truck. This model is built for rough serv- 
ice and is ideal for general utility work around oil fields. 





Quantity production has scaled the price down so that 
the HOBBS OFS Trailer can meet most any price com- 
petition and still hold the advantage of being a HOBBS- 
built, pole type trailer. 


























Order NOW for Early Delivery 
Write for Details 


oH ©] 3 8 S MANUFACTURING CO. 


FORT WORTH HOUSTON DALLAS 
SAN soiieeai * nines 












































GOOD GEARS-BETTER UNIT 


Gears are the heart of any pumping unit. That’s why 
JENSEN gives them special attention. 

Bull gears are cast semi-steel accurately machined 
to close tolerances. 


A special high frequency electrical induction process 
gives pinions a hard, long wearing surface. 


eee agemeg Only quiet oper- 
4, . . 4 ating, long lasting 
helical gears are 
good enough for 
JENSEN Units. 
Good Gears are 
only one reason 
why JENSEN 
Pumping Units 
last longer—give 
better, more eco- 
nomical service. A 
size for every well. 
See your dealer 
or write NOW for 
details. 


JENSEN ite‘eo. 


. 4 Export Office: 50 CHURCH ST. 
Coffeyville, Kansas *?° cana Wade. 04. ¥. 
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Southwestern A.P.I. officers 


New officers of the Southwestern District AI Division of Produc- 
tion: (Seated) R. A. Seale, The Globe Supply Company, secretary- 
treasurer; B. C. ——— — State University, vice chairman 
for South Louisiana; R. Bridges, Humble Oil and Refining Com- 
pany, vice chairman for jt Gulf Coast. (Standing) W. V. Vietti, 
The Texas Company, district chairman; W. E. Winn, Sun Oil Com- 
pany, retiring district chairman and new chairman of the advisory 
committee; N. N. Jones, Humb!e Oil and Refining Company, vice 
chairman for East Texas; B. J. Dowd, Union Producing Company, 
vice chairman for North Louisiana and Arkansas. 


George C. Gibbons passes 
George C. Gibbons, 57, 


executive vice president 
of the Texas Mid-Conti- 
nent Oil and Gas Associ- 
ation, died June 13 at a 
Dallas hospital. 

Gibbons’ death oc- 
curred on the eve of the 
association’s mid-year di- 
rectors’ meeting at Fort 
Worth, June 14, which 
has been called off. The 
oil association executive 
had just returned from 
Monte Vista, Colorado, 
where he developeda 
streptococcic throat, re- 
sulting complications 
leading to his death. 
Funeral services and 
burial were at Ardmore, 
Okla., from which city 
Gibbons moved to Dallas 
in 1936. 

Gibbons was born Aug. 
19, 1888 at Duncan Falls, 
near Zanesville, Ohio, and 
was educated in the Ohio 
public schools, Kansas ‘i 
State College, and Ohio University. A post-graduate law course fol- 
lowed at Washburn Law School while he was engaged in railroad 
administrative work. 





His studies in agriculture at Kansas State and wide knowledge of 
farming and livestock raising led to a career in this field in Kansas, 
and later to his becoming extension agronomist for Oklahoma Agri- 
cultural & Mechanical College at Stillwater, Okla. While in this work 
he did much to develop the farming and livestock industries of the 
state. He was-consultant to some of the larger ranching interests of 
the Southwest. 


This work later took him to Henryetta where he was executive 
secretary of the Chamber of Commerce. He then became manager 
of the Ardmore Chamber of Commerce. In 1936 when the Texas 
Mid-Continent Oil and Gas Association enlarged its activities with 
Jake L. Hamon as president, Gibbons was named executive vice 
president and moved to Dallas. During his administration, the organ- 
ization developed into one of the largest and most active oil service 
groups, and Gibbons played a leading part in national as well as 
southwestern oil affairs. 
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Made chief engineer 


[The Western Supply Company of Tulsa re- 
cently announced, through its president, F. 
Wilson Dye, the appointment of James E. #_ 
Hughes to the position of chief engineer for » > 
that company. Hughes will also be in direct 
charge of Western’s heat exchanger sales. 

Hughes joins Western from the Chemical 
Products Department of Phillips Petroleum 
Company, where he became experienced in 
patent licensing as a member of the Perco | 
Division. 






Firms merge James E. Hughes 


The merger of the Lorraine Corporation and the APCO Manufac- 
turing Company into Lorraine, Inc., has been announced by David 
(;. Lorraine, president of the new organization. Lorraine, a veteran of 
the oil tool industry and one of its outstanding engineers, has played 
an integral part in the development of its present high standards. 
Several revolutionary advances can be attributed to Lorraine such 
as the oil and gas separator, which has been standard equipment since 
its initial development in 1921. He also designed one of the first 
models of the hydraulic relief valve, now used throughout the world. 
The adjustable flow bean, the flow throat valve, the three-way valve, 
the two-way valve, and the switch control are some of his other contri- 
butions to the oil specialties field. 

All these products are being manufactured at the Lorraine, Inc., 
plant at 11510 South Alameda Street, Los Angeles. 


New gas lift firm 


W. E. Halbert announces organization of The Halbert Company, a 
new company devoted to the manufacture and sale of the Halbert Gas 
Lift and allied equipment in Fort Worth, Texas. 

Associated with Halbert in the new organization are C. B. Trent of 
Fort Worth and Bruce N. Spencer, Jr., of Dallas, as secretary-treasurer 
and sales manager, respectively. Halbert is president of the new 
company. 

Trent has had extensive experience in machine production and has 
also been in the refrigeration business for some time. Spencer, re- 
recently released from the army, is a Texas A. & M. graduate and was, 
before the war, with the Atlantic Refining Company, as production 
engineer in both the West Texas and East Texas oil fields. 

The new concern plans to do the complete manufacturing and 
marketing of the Halbert Gas Lift. 


Murrey appointed 


O. E. (Ted) Murrey has been appointed vice president and sales 
manager of Midwestern Engine and Equipment Company, Tulsa. 
Formerly Murrey was in charge of Cardwell Manufacturing Com- 
pany’s pipe-line départment. Midwestern Engine and Equipment Com- 
pany is Mid-Continent distributor of Continental engines, Fiberglas 
underground pipe wrap, Woolridge earth-moving equipment, and oth- 
er pipe-line and oil-field equipment. 


Installs new facilities 


New equipment for the manufacturing of Roebling Lock-Clad Air- 
cord, a development that provides improved sensitivity of control at 
any altitude, is now in operation at the Los Angeles assembly plant 
of the John A. Roebling’s Sons Company of California. The installa- 
tion of these additional facilities as an adjunct to the main plant at 
Trenton, New Jersey, will provide exceptional delivery service tor 
all points, as well as increased production capacity for a full range 
of air controls, it is stated. 








- Thrifty 
Dowz<@ay 


OIL FIELD LANTERNS 
(MODEL 940 UL) 


@®SPARKPROOF construction 
throughout. Light socket ejects 
broken bulbs. Wide adjusting range 
—from beam to floodlight at turn of 
lens. Flexible Directional Beam. Wire- 
less Sliding Switch. Easy Grip Handle. 
Runs on 6-Volt Lantern 

Battery. @ At Your Sup- $ .00 
bly Distributor, or write LIST 
for immediate delivery. PRICE 









Listed and Approved by Underwrit- 
ers’ Lab., Inc. Report No. E14729. 
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“AIROCOOL” GAS BURNERS 
CONSUME RESIDUE GAS...AND HELP 
PRODUCE HIGH OCTANE GASOLINE AND 
OTHER REFINERY PRODUCTS 





for FUEL OIL bep-asoa 

» « « for GAS 

The “Airocool” is a high capacity, venturi inspirating gas 

burner, many of which are used in well-known refineries 

in combination with our Tandem Block Combustion Unit. 

When equipped with our “Airocool” flame stabilization 

nozzle, they permit a wide turndown ratio. The “Airocool” 
gas burner “apa efficient results 

throughout the operating range. 


“Airocool” nozzles have a recessed 
facing of refractory insulating 
plastic, which affords protection 
against extreme radiant heat. This 
design prolongs nozzle life with- 
out employing expensive heat re- 
resisting alloys in their manufac- 
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**AIROCOOL"’ NOZZLE 


ture. Igniter ports have 
renewable type recessed 
gas tips, inserted to di- 
rect the igniter flames 
against the main volume 
of mixture and thus as- 
sure stability of ignition. 
It also prevents over- 
heating and burning of 
casting and allows 
greater turndown with- 
out burnback. 


Tandem Block Combus- 
tion Units control flame 
position accurately and positively with resulting economy 
of fuel. Combustion is efficient with a minimum of excess 
air and the shortest possible flame. These units can be 
equipped with combination oil and “Airocool” gas burners, 
and will perform equally well with either fuel. Quick 
change made from one fuel to the other without alteration 
to equipment. 

Sign and mail the coupon. Get our Bulletin No. 4 with 
detailed information concerning the “Airocool” and its 
possibilities. 





TANDEM BLOCK COMBUSTION UNIT 


Se BeBe BBB RBRSBSESE SEE EEEE EER EEE SEES SE 
¢ National Airoil Burner Company, Inc. 
9 1259 East Sedgley Avenue 
¢ Philadelphia 34, Pa. 


§ Gentlemen : 


+ 

s 

€ 

. 

: 

s 

‘ Please send me your ‘‘Airocool’’ gas burner Bulletin # 
No. 4 ‘ 
é 

, 

‘ 

‘ 

‘ 

a 


{ FIRM. 

¢ ADDRESS 

‘carr. . STATE 
+ NAME TITLE 


A VDWMABVVWVAVsV VBA AW sVsVesVsesVesV—eeeseeaese sees 


NATIONAL AIROIL BURNER CO., Inc. 


1259 E. Sedgley Ave., Philadelphia 34, Pa. 

Texas Office: 2nd National Bank Bidg., Houston 
Established 1912 Incorporated 1917 
OIL BURNFRS « GAS BURNERS « GAS PIFOTS *« PUMP 
SETS * EXPLOSION DOORS « ACCESS DOORS « AIR 
DOORS *« BURNER -— “es OBSERVATION 
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GASOLINE PLANTS AND REFINERIES & 





WRITE - GASOLINE 
CATALOG BUTANE - PROPANE + CAUSTICS 


ACIOS *- BUTADIENE ° STYRENE 


. write our Engineering Dept., McGowan 
Pump Division, Leyman Mfg. Corp., Cincin- 
nati 2, Ohio, for complete information. 


LEYMANN MANUFACTURING CORP. 
mcGOWAN PUMP DIVISION 


59 CENTRAL AVE CINCINNATI 2 OHIO 























/ 0. PEERLESS FEATURES 


‘ ADD EXTRA LIFE 
AT NO EXTRA COST 





CONTINUOUS LUBRICATION 
SMOOTH STARTING 
LESS HYDRAULIC LOSS | 
NO CORROSION 
BRONZE BEARINGS 
PRECISION SHAFTING 
CLOSER TOLERANCES 
DOUBLE BOWL BEARINGS 
DOUBLE IMPELLER SEAL 
FULLY ENCLOSED IMPELLERS 
Peerless OIL-LUBRICATED Vertical Turbine 
Pumps produce up to 30,000 g. p.m., 
from wells 4” in diameter and larger. 


Also availeble with water lubrication 


VERTICAL & 
HORIZONTAL 
\ 
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FACTORIES 1 
LOS ANGELES 31, CALIFORNIA 


, 301 West Avenue Twenty-six | 
QUINCY, ILL. * CANTON 6, OHIQ 







PEERLESS PUMP 
DIVISION 
Food Machinery Corp. 
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Book Reviews 


¢ Instruments and Process Control. Published by the New Yort: 
State Vocational and Practical Arts Association, and prepared in co- 
operation with the Taylor Instrument Companies, Rochester, Nex 
York. Price, $2.75. Pages, 233. 

“Instruments and Process Control” will be of particular interest to 
industrial and chemical engineers and those in training for work in 
the field of process control. The manual presents basic and detailed 
information on industrial processes, controller operation and construc. 











| tion, control valves, instrument applications, and installation and 


maintenance. Over 200 line drawings and photographs i:lustrate the 
information presented. 


e Tentative Specifications and Tentative Standard Methods of 
Test for Liquefied Petroleum Gases. (Bulletin TS-441). Published 


| by the California Natural Gasoline Association, 510 West 6*h Street. 


Los Angeles, California. $1.59 to Non-members, $1.00 to Members. 


This bulletin was prepared for the use of manu.a-turers, marketers, 


| and consumers who have occasion to gage, blend, sample, specify or 
| test L.P.G. products. It replaces the former bulletin TS-392, pub- 
| lished in 1939, 


An entirely new set of tables of volume correction factors for con- 
verting observed volumes to volumes at 60°F. is included. A new sec- 


| tion has been added on the computation of vapor pressures. A chart 


of “Corrected Vapor Pressures” permits more accurate prediction of 
the vapor pressure of L.P.G. mixtures than has hitherto been possible. 
A formula is given for use in blending L.P.G. stocks to produce a 
mixture of specified vapor pressure. Methods are given for procuring 
representative samples of L.P.G. from pipe lines or storage vessels. 
Several new or improved methods of testing L.P.G. are presented and 
also miscellaneous charts, tables, and figures. 


e Petroleum Production, Volume I, Mechanics of Production, 
by Park J. Jones. Published by Reinhold Publishing Corporation, 330 
West 42nd Street, New York, New York. Pages, 221. Price, $4.59. 
The available information and known principles of the mechanics 
of production have been brought together under one cover in this 


| volume. It is the purpose of this book to set out for consideration a 


system of mechanics of producing oil and condensate prior to the 
breakthrough of displacing fluids into producing wells. A serious at- 
tempt has been made to express physical facts in terms of units and 
terminology used by the field personnel. Solutions of numerous ex- 
amples have been included to enhance the value of this work. 


e Surface Active Agents, by C. B. F. Young and K. N. Coons. Pu- 
lished by Chemical Publishing Company, Inc., 26 Court Street, Brook- 
lyn 2, New York. Price, $6.00. 

This book deals with the theoretical aspects of surface tension, its 
app!ication to industrial fields, effects of surface active azents, and 
the relation between surface tension and other physical properties of 
matter. Methods for the determinaticn of surface tension are de- 


| scribed and apparatus used are il'ustrated. A comprehensive alpha- 
| betical list of wetting and other surface active agents, giving also the 
| chemical composition, the industrial use, as well as name and address 


of the manufacturers, will prove of great value to chemists and other 


| workers of many industries. 


e Canol. Text and dorumentary photographs by Richard Finnie. 
Produced for Bechtel-Price-Ca!lahan by Ryder and Ingram. 

The purpose of this book is to highlight the problems, the difficul- 
ties, and the achievements shared by all the Canadian and American 
men and women, mi'itary and civilian alike, who built the Canol 
Project. It is a picture story of the sub-Arctic pipeline and refinery 
project constructed by Bechtel-Pri-e-Callahan for the Corps of En- 
gineers United States Army in 1942-44. Beautifully bound and con- 
taining unusually excellent photographs this volume is a prize in any- 
one’s collection. 


| e Our Oil Resources. Edited by Leonard M. Fanning. Published 


by McGraw-Hill Book Company, New York. Price $4.09. Pages 319. 

Opinions of 18 leading authorities in the oil industry have been col- 
lected in this volume and the total is a sound estimate of U. S. oil 
resources. 

The industry’s development of oil and gas reserves in this country 
and others, the advancement in methods, Federal land leases, con- 
servation of our resources and estimates of known reserves—these 
are the subjects that are covered with an abundance of supporting ma- 
terial. The editor has included scme interesting discussions of par- 
ticular importance at this time when vital economic and political 
moves may be balanced bv oil resources, where they are, and who can 
develop them. “Our Oil Resources” is a necessary book for an oil 
library; worth space in any. 
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New Cleveland operations 


C. W. Pendock, president, Le Roi Company, Milwaukee, Wisconsin, 
announces the formation of new manufacturing operations to be 
known as “The Cleveland Division.” This division will produce a 
complete line of rock drills and related pneumatic equipment to 
serve the construction, mining, and transportation industries, thus 
complementing the company’s complete line of portable compressors, 
which have been manufactured and refined over a period of 25 years. 

A modern plant equipped with the latest type of machine tools, 
modern metaliurgical, heat-treating, and testing facilities will be 
located in Cleveland. Final design and testing have been completed 
on several series of tools and production is to begin immediately. 

Russell R. Morgan, a former officer of The Cleveland Rock Drill 


Company, heads the Cleveland division. 


Staff appointments 


The Dampney Company of America, Hyde Park, Boston, Massa- 
chusetts, announces the appointment to its sales staff of Kenneth E. 
Greene, assigned to the company’s Chicago office, 53 West Jackson 
Boulevard, and of William T. Campbell, to the Philadelphia o‘ice, 
situated in the Bourse Building. 








Greene, a graduate of Johns Hopkins, has had bread engineering 


experience culminating in his previous several-years’ affiliation with 
Combustion Engineering Company and with Hoffman Combustion 
Engineering Company. 

Campbell, a 1922 graduate of Carnegie Institute of Technology, 
was 14 years associated with the Elliott Company, as sales engineer 
in the Philadelphia area, and in 1944 became Philadelphia district 
manager for H. K. Porter Company, Inc. 


API reservations 


How to make reservations for the 26th annual meeting of the 
({merican Petroleum Institute at Chicago, November 11-14, 1946, 
is explained in an announcement by President William R. Boyd, Jr. 

A number of Chicago's larger hotels, including the Stevens, head- 
quarters for the meeting, will make reservations only through the API 
Housing Committee recently appointed by Boyd. The committee con- 
sists of L. S. Wescoat, Sheldon Clark, B. L. Majewski, and A. W. 
Peake. 

Hotels included in the plan are the Stevens, Atlantic, Bismarck, 
Brevoort, Chicagoan, Continental, Harrison, LaSalle, Palmer House, 
and Planters. Those who wish to arrange accommodations at hotels 
other than the above should do so directly with the hotel and not 
through the committee, Boyd said. 

Requests for reservations should be made not later than July 15. 


Group reservations (those for more than one room) should be made | 


by letter to the committee giving names of individuals for whom res- 
ervations are being made; dates of arrival and departure; type of 
accommodation desired, and whether or not reservations may be made 
at other than the Stevens Hotel. 

“With record attendance expected at the coming annual meeting,” 
Boyd said, “It will be helpful if all who wish to attend will follow 
these simple instructions. 

“If they are followed, I am sure the committee will be able to 
handle the situation satisfactorily.” 


Represents Hammond Iron 


The appointment of B. W. Rogers, Akron, Ohio, as their Akron 
district representative, has been announced by the Hammond Iron 
Works, Warren, Pennsylvania. Rogers and J. G. Prentiss will repre- 
sent the full line of Hammond services including the designing, fab- 
rication and erection of tanks of cone, roof, breather, sphere, spheroid, 
floating roof and vapor-lift design, and also gas holders. 





Army Surplus Release, Heavy Duty 


All Purpose TRAILERS 


Capacity, 4 Ton 
Steel Floor, 
6’ Wide 
Length, Hitch 
to Rear, 12’ 


$155. Less Tires $260. With New 7.50 x 20 


10-Ply Goodrich Tires 
IMMEDIATE DELIVERY LIMITED QUANTITY 


Shipments 16% With Order, Balance C.O.D. 


STANDARD EQUIPMENT CO. 


999 Second Ave., S. W. Cedar Rapids, lowa 














THE PETROLEUM ENGINEER, June, 1946 





| 


| og, NCCURATE 


© DRILLING TIME DATA 
GEOLOGRAPH 


MECHANICAL 
WELL LOGGING SERVICE 




















Hundreds of operators now depend on 
this mechanical recorder for a permo- 


nent record of drilling time and coring 





time in minutes per foot. Foot by foot, 
the rate of drilling is measured by the 
Geolograph, and graphically recorded 
along with such drilling operations as 
round trips, connections, and shut-dow: 


Reasonable rental rate 
for Geolograph Servic: 
moke it available to ai 
operators. Write for fur 
ther details and avail 
obilities. 


“TIME WILL TELL" 


SRS 1: GEOLOGRAPH © 


25 North Western 


Jy~ROCKFORD 


OVER-CENTER 


Oklahoma City 4, Okighoma 








jr CLUTCHES 





SMOOTH RUNNING Kakagns electronic ae accuratel 


checks the balance of eac 
ROCKFORD Over-Center 
CLUTCH, before it passes final 
inspection, to prevent drag or 
centrifugal force from affecting its 
smooth-running operation. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
it shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diag of uni licati Furnishes capacity tables, dimensions and 


\ complete specifications. Every production engineer will find 
\ 





help in this handy bulletin, when planning postwar products. 


ROCKFORD CLUTCH DIVISION wernt. 
1303 Eighteenth Avenue, Rockford, Illinois, U.S. A. 














WHEN YOU 
WANT 


7 he 6 est 


TUBING 
CATCHER 


The outstanding advantage 


of the DOUBLE E Multiple 
Step Tubing Catcher is that 
it protects the tubing with- 
out distorting the casing. 
This is accomplished by the 
multiple step design, which 
permits an extra large grip- 
ping surface, distributing 
the load over a much 
greater area than other 
catchers. Note the illustra- 
tion at left. The simplicity 
of design and the heavily 
sectioned parts of this tub- 
ing catcher naturally are 
points of importance in 
providing long and eco- 
nomical life. 


Tubing Catchers can be 
supplied with or without 
anchors. The anchors can 
be furnished for left-set or 
right-set, as desired 


a 
ENGINEERS 


TNCORPORATED 


2039 AMELIA STREET 
DALLAS 9, TEXAS 
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